


Cretaceous Ammonites
From the LLower Part of

The Matanuska Formation

Southern Alaska

By DAVID L. JONES

With a STRATIGRAPHIC SUMMARY

By ARTHUR GRANTZ

GEOLOGICAL SURVEY PROFESSIONAL PAPER 547

UNITED STATES GOVERNMENT PRINTING OFFICE, WASHINGTON : 1967



UNITED STATES DEPARTMENT OF THE INTERIOR
STEWART L. UDALL, Secretary

GEOLOGICAL SURVEY

William T. Pecora, Director

Library of Congress catalog-card No. GS 66-286

For sale by the Superintendent of Documents, U.S. Government Printing Office
Washington, D.C. 20402 - Price $1.25 (paper cover)



CONTENTS

Page
Abstract____________ 1 | Stratigraphiec summary of the lower part of the Matanuska
Introduetion_ .. __ . 1 Formation—Continued
Mid-Cretaceous faunal sequence in southern Alaska_____ 2 Unit B, sandstone of Cenomanian age___._________
Albian______ .. 3 Unit C, strata of Cenomanian to Santonian(?) age___
Cenomanian_ _ - ________________________________ 4 Unit C-1, lutite of Cenomanian to Coniacian or
Stratigraphic summary of the lower part of the Matanuska Santonian age_ . .____
Formation, by Arthur Grantz______________________ 4 Unit C-2, composite sequence of Coniacian and
Unit A, strata of Albianage._____________________ 6 Santonian(?) age..- - oo oo
Limestone Hillsarea________________________ 7 | Regional correlation of the lower part of the Matanuska
North front of the Chugach Mountains________ 7 Formation _ - e
Matanuska Valley . _____________________ 7 | Geographic distribution of ammonites_ ________________
Nelchina area and southwest Copper River Systematic deseriptions-_ ... ...
lowland______________________________ 8 | References_ . _ - oo
Correlation within the Matanuska Valley- Index
Nelchina area. . ________________________ 9
ILLUSTRATIONS

PLATE

[Plates 1-9 follow index; plate 10 is in pocket]

Gaudryceras, Anagaudryceras, Lytoceras, and Parajaubertella.

Tetragonites and Sciponoceras.

Calycoceras and Eogunnarites.

Puyzosia, Desmoceras (Pseudouhligella), Scaphites, Otoscaphites, Hulenites, Moffitites, Aucellina and Mesopuzosia.
Graniziceras.

Grantziceras, Brewericeras, and Subprionocyclus.

Freboldiceras and Arcthoplites.

Arcthoplites.

Avrcthoplites.

Map of Matanuska Valley-Nelchina area, Alaska, showing fossil localities.

Index map of AlasKa_ _ e =
Schematic diagram showing relationship of informal stratigraphic units_ .. ..
Generalized columnar section of the Matanuska Formation, Limestone Hills area______ . __..__.
Generalized columnar section of the Matanuska Formation and correlation with rocks in the upper Chitina

Valley A - - oo
Cross section of Lytoceras SP_ - _ o e
Suture lines of Gabbioceras, Jauberticeras, Parajaubertella, and Anagaudryceras. - ... o __.
Cross sections of Gabbioceras and Parajaubertella_ . __ . __ . e
Suture line of Otoscaphites tesht0enmSTS - - - - - - oo
Cross section of Sciponoceras SP_ _ - _ _ oo
Suture line of Sciponoceras Sp_ _ _ _ e
Suture line of Brewericeras hulenense_ - - - - _ oo e
Scatter diagram showing whorl relationship of Graniziceras affine . ____
Scatter diagram showing relation of umbilical width to whorl shape in Grantziceras affine. - .. _____
Bar graph showing frequency distribution in Grantziceras affine_ - oo
Suture lines of Grantziceras affine. _ _ _ o e
Suture lines of Grantziceras glabrum .. _ _ .. e
Derivation of Grantziceras, Freboldiceras, and Arcthoplites_ _ . _ o e
Suture line of Freboldiceras singulare_ _ - ___ . ___ e
Suture line of Arcthoplites talkeetnanus_ . __ e
Suture line of Mo ffitites robustis - - - _ - o
Reconstructed cross section of Calycoceras sp__ - e
Suture line of Subprionocyclus normalis_ - __ - __ o e
Suture line of Hulentles Sp_ _ e

Page

10
11

12
15
21
44
47

Page

13
22
24
27
27
28
28
30
31
32
32

36
37
38
40
42
42
43
44



v

TABLE

CONTENTS

TABLES

1. Cheeklist of fossils . i
2. Ammonite and selected Inoceramus-bearing localities_ - - . .



CRETACEOUS AMMONITES FROM THE LOWER PART OF THE MATANUSKA FORMATION
SOUTHERN ALASKA

By Davm L. Jones

ABSTRACT

The lower part of the Matanuska Formation comprises a thick
and complexly intertongued assemblage of siltstone, shale, sand-
stone, and conglomerate that ranges in age from Early Creta-
ceous (Albian) to Late Cretaceous (Coniacian or Santonian).
These rocks were deposited mainly on eroded Jurassic sedi-
mentary and volcanic rocks in a tectonically narrow trough
lying between an emergent area to the north in the area
of the Talkeetna Mountains and the northern Copper River
Lowland and a sporadically emergent area to the south,
which is now part of the northern Chugach Mountains.
The rocks are overlain by claystone and siltstone of
Santonian and Campanian age at the base of the upper
part of the Matanuska Formation. Deformation, uplift,
and erosion during deposition of the Matanuska Formation pro-
duced intraformational unconformities which now bound many
of the cartographic units into which the formation has been
divided. Statigraphic and structural studies by Arthur Grantz
have shown that after (and perhaps also during) deposition of
the Matanuska Formation, the Nelchina area was broken into
three major blocks by lateral movement on two splay faults of
the Castle Mountain fault system, and that these major blocks
display different rock sequences, informally termed the northern,
central, and southern sequences. The stratigraphic record
of each sequence differs significantly from the others, and de-
tailed reconstruction of the history of sedimentation and defor-
mation of the Matanuska Formation rests heavily on paleonto-
logic correlations between these sequences.

The oldest beds of the Matanuska Formation in the Matanuska
Valley-Nelchina area, near Limestone Gap in the northern se-
quence, consist of sandstone-bearing abundant specimens of
Aucellina sp. and rare specimens of Moffitites robustus. These
rocks are assigned to the early early Albian zone of Mojfitites
robustus. Upper lower Albian rocks assigned to the zone of
Brewericeras hulenense occur in both the northern and southern
sequences but have not been positively identified in the central
sequence. Middle Albian rocks are unknown throughout the
area, but upper Albian rocks may be present in the southern
sequence.

Cenomanian rocks, characterized by Desmoceras (Pseudouhli-
gella) japowicum, rare specimens of Calycoceras sp., and a new
species of Inoceramus, are widespread in the central and south-
ern sequences but absent in the northern sequence. These rocks
are overlain by Turonian rocks that contain fairly abundant but
fragmentary specimens of Inmoceramus cf. I. cuvierii, several
other species of Inoceramus, and rare ammonites, including
Otoscaphites teshioensis and Mesopuzosia aff. M. indopacifica.
The overlying rocks contain abundant specimens of Inoceramus
uwajimensis and scarce specimens of I. yokoyamai, together with
a few poorly preserved ammonites indicative of a Coniacian and
possible Santonian age.

In this report, 20 species of ammonites are discussed and il-
lustrated. Scrappy material and poor preservation of many
specimens preclude specific identification of some forms and

necessitates showing only the affinities of others. Although
some of the forms discussed are apparently new, the scarce and
poorly preserved material now at hand does not warrant
assignment of new names at this time.

INTRODUCTION

The main purpose of this report is to provide
paleontologic data to substantiate the correlation of
complex sequences of upper Lower Cretaceous and
lower Upper Cretaceous rocks in the Matanuska For-
mation of south-central Alaska (fig. 1). Ammonites
from the upper part of the formation have been dis-

" cussed by Jones (1964).

An account of the changing concepts concerning the
age of the Matanuska Formation and a brief description
of the entire formation were given by Grantz (1964)
and Jones (1964) in earlier reports and will not be
treated fully here. The lower part of the formation
was considered by Imlay and Reeside (1954, p. 232) to
be of Coniacian age on the basis of its stratigraphic
position below beds bearing the Santonian species
Inoceramus undulatoplicatus, the supposed presence of
Parapuzosia and Prohauericeras, and the presence of
Inoceramus close to I. wwagfimensis. Imlay later
changed the identification of Prohauericeras to Son-
nania of Bajocian age (written commun., 1954) and that
of Inoceramus undulatoplicatus to I. schmidti of Cam-
panian age (written commun., 1955). Later studies by
Jones showed that the Parapuzosia belongs to Can-
adoceras and that some of the specimens referred to as
1. wwajimensis belong to a new species of Cenomanian
age.

These changes, together with the identification by
Imlay (1959) of Albian ammonites obtained from near
the base of the formation, showed that previous inter-
pretations as to the lower age limit of the formation re-
quired revision, although when first discovered, the
stratigraphic significance of the Albian ammonites was
equivocal, and Imlay (1960, p. 88) suggested that they
might have been reworked into much younger beds.

In order to ascertain the stratigraphic position of the
Albian fossils discussed by Imlay, and also to gather
additional fossils from the lower part of the Matanuska
Formation, Grantz and Jones visited the Matanuska
Valley-Nelchina area in 1959. Field data showing that

1



2 CRETACEOUS AMMONITES FROM MATANUSKA FORMATION, SOUTHERN ALASKA

AECT[C

Barrow
15826 1540

ARCTIC

BRISTO, - 5
yrhad pt; S

< '
Rl
y PR T
ot T

1700

/ ME\“N{

W Matanuska Valley-
Neichina area

M/\/ 146° ’
A/\g /7% P 150°
C D las
ape ougl oF OF ALASKA

OCEAN
lfl)O"

146°

142°

SLOPE

s

GUuL

0 100 200 MILES

F1eUuRE 1.—Location of the Matanuska Valley-Nelchina area and the upper Chitina Valley area.

the Albian fossils were indeed in place, and that rocks
of Cenomanian and probable Turonian ages were also
present, were published in a preliminary note (Grantz
and Jones, 1960). In that report, as well as in a later
report on the ammonites from the upper part of the
Matanuska Formation (Jones, 1964), it was suggested
that strata of Coniacian and Santonian ages were
missing and that Campanian beds rested directly on
probable Turonian beds. This interpretation was based
on a lack of identifiable fossils of known Coniacian and
Santonian ages. In 1963 Grantz revisited the Nelchina
area and collected well-preserved specimens of Jnocer-
amus wwajimensis Yehara and other Inoceramii and
ammonites indicative of Coniacian and possibly San-
tonian ages. These collections, augmented by addi-
tional fossils collected by Jones and Grantz in 1964,
indicate that the total age span of the Matanuska For-
mation in the Nelchina area is from at least early Albian
to early Maestrichtian, although deposition was not con-

tinuous and no single sequence contains a complete sedi-
mentary record.

In the present report Grantz is responsible for discus-
sion of the stratigraphy and for lithologic correlations
within the Matanuska Valley-Nelchina area; Jones is
responsible for local and regional paleontologic correla-
tions and for systematic descriptions.

MID-CRETACEOUS FAUNAL SEQUENCE IN
SOUTHERN ALASKA

In order to establish the age of the fossils from the
structurally complex and lithologically heterogeneous
rocks of the Matanuska Formation in the Matanuska
Valley-Nelchina area, these fossils must be compared
with those in a local standard of reference, preferably
one with a structurally simple sequence of rocks con-
taining abundant fossils that have been studied in some
detail. In southern Alaska the most richly fossilifer-
ous sequence of Albian and Cenomanian rocks occurs in
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the upper Chitina Valley, an area currently being
studied by Jones. No detailed description of the
Cretaceous rocks of the entire region is yet available,
although a general account was given by Moffit and
Capps (1911) and Moffit (1918, 1938), and the Creta-
ceous rocks of the McCarthy A—4 quadrangle have been
mapped by Miller and MacColl (1964) and described by
Jones and Berg (1964). Recently, Imlay (1959, 1960)
and Matsumoto (1959a) have figured Cretaceous fossils
from the upper Chitina Valley, but the stratigraphic
relationships reported in these papers are either obscure
or in need of partial revision. The following summary
of the mid-Cretaceous faunal sequence in the upper
Chitina Valley is presented here to provide a back-
ground to assist in understanding the age and facies
relationships of the Matanuska Formation in the
Matanuska Valley-Nelchina area, where the rock
sequence is stratigraphically less complete, generally
less fossiliferous, and structurally more complex.

ALBIAN

On the basis of studies of the ammonite faunas of the
upper Chitina Valley, Imlay (1960) established several
faunal zones of Albian age. The lowest zone, contain-
ing the “Leconteites modestus and Puzosigella fau-
nules,” was said to be characterized by L. modestus
(Anderson), Puzosigella cf. P. rogersi (Hall and Am-
brose), P. cf. P. perrinsmithi (Anderson), P. cf. P. tafft
(Anderson), Anagaudryceras aurarium (Anderson),
and Aucellinasp. Rocks bearing this faunule were cor-
related with the Leconteites lecontei zone of California
and assigned an early or early middle Albian age (Im-
lay, 1960, p. 89).

From rocks overlying the Leconteites modestus and
Puzosigella zone, Imlay recognized the “Moffitites ro-
bustus and Leconteites deansi faunule,” characterized
by Moffitites robustus Imlay, Kennicottia bifurcata
Imlay, Leconteites deansi (Whiteaves), L. crassicostatus
Imlay (nomen nudum), Anagaudryceras auwrarium
(Anderson), Phyllopachyceras cf. P. shastalense
(Anderson), Calliphylloceras ct. C. aldersoni (Ander-
son), Ptychoceras cf. P. laeve (Gabb), Callizoniceras
(Wollemanniceras) alaskanum Imlay, C. (W.) fohli-
nense Imlay, and other species. The correlation of this
zone with the zonal sequence of California established
by Anderson (1938) and Murphy (1956) was uncertain,
and Imlay (1960, p. 91) suggested that it occupied a
position intermediate between the zones of Leconteites
lecontei and Brewericeras hulenense.

The Moffitites robustus zone is overlain, according to
Imlay, by rocks containing the “Brewericeras brewers
and B. cf. B. hulenense faunule” characterized by many
species, the most important of which are Brew-
ericesras breweri (Gabb), B. cf. B. hulenense (Ander-

son), Puzosia dlaskana Imlay, Parasilesites bullatus
Imlay, Hulenites cf. H. reesidei (Anderson), and Lemu-
roceras (Subarcthoplites) aff. L, belli McLearn. This
zone was considered to be approximately equivalent to
the zone of B. hulenense of northern California and was
assigned a late early Albian age in the sense of Breis-
troffer (1947) and Wright (1957) or an early middle
Albian age in the sense of Spath (1923, 1942).

A fourth faunule, the “Freboldiceras singulare fan-
nule” known only from the Matanuska Formation in the
Talkeetna Mountains, was also recognized by Imlay
(1960, p. 92). This faunule included 7'etragonites sp.,
Beudanticeras [ = Grantziceias of the present report]
glabrum, Grantziceras multiconstrictum, and Lemuro-
ceras [ = Arcthoplites of the present report] talkeetna-
num and was of particular interest “because its com-
ponent species show close affinities with Albian species
in the western interior of Canada and in India, and
because its genera and species have no known affinities
with the Albian ammonites of California or Oregon,
although they occur in the same marine basin as the
Albian ammonites of the Chitina Valley that are closely
related to ammonites in California and Oregon” (Im-
lay, 1960, p. 92). This fauna was suggested to be either
slightly older or slightly younger than the Brewericeras
zone of the upper Chitina Valley, and a younger age
was favored (Imlay, 1960, p. 92).

Imlay’s work was based on fossils collected by various
geologists engaged in reconnaissance studies of the rocks
of the upper Chitina Valley, and many of the collec-

-tions could either not be located precisely or were de-

rived from float. More detailed collecting by Jones,
in conjunction with geologic studies by E. M. Mac-
Kevett, Jr., and the late Don J. Miller, both of the U.S.
Geological Survey, was undertaken in 1961; Jones
and Imlay jointly collected Cretaceous fossils from this
area in 1962, and Jones made additional collections in
1963 and 1965. Preliminary studies of these collections
necessitate a revision of Imlay’s zonal scheme as sum-
marized above. In brief, the major changes are as
follows:

The Mojfitites robustus fauna characterizes the lowest
part of the Albian sequence of the upper Chitina Val-
ley (fig. 4), and specimens of “Leconteites modestum”
and “Puzosigella cf. P. rogers:” identical with those
figured by Imlay have been found with this fauna.
Aucellina is extremely abundant in this zone. The
Moffitites robustus zone is probably equivalent to, or
slightly older than, the early Albian Leconteites lecontei
zone of California and Oregon (Jones and others, 1965).

The Brewericeras hulenense zone overlies the M offi-
tites robustus zone and can be correlated with the rocks
bearing the “Freboldiceras singulare faunule” of the
Talkeetna Mountains. This correlation is based on the
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presence, in the Talkeetna Mountains, of the following
representatives of the Brewericeras hulenense zone: B.
hulenense, Parasilesites bullatus, Hulenites sp., Puzosia
alaskana, Tetragonites sp., and Arcthoplites spp. Also
Grantziceras and Freboldiceras have been found by
Jones in the Brewericeras hulenense zone of the Chitina
Valley, so there is little doubt as to the equivalency of
these two zones. The probable early A 'bianage for the
B. hulenense zone in Alaska is confirmed by the dis-
covery, in the upper Chitina Valley, of several spee-
imens of Dowwilleiceras mammillatum (Schlotheim).
According to Spath (1942, p. 674), this fossil is re-
stricted to the regularis, monile, and inaequinodum
zones, which Breistroffer (1947) placed in the lower
Albian.

In the upper Chitina Valley, strata of probable late
Albian age directly overlie the Brewericeras hulenense-
bearing beds. These younger rocks are characterized
by Desmoceras (Pseudouhligella) dawsoni (Whiteaves)
and many other species of ammonites including
Pseudhelicoceras sp., Marshallites cumshewaensis
(Whiteaves), Marshallites spp., Zelandites inflatus
Matsumoto, and Proplacenticeras sp. Some of these
ammonites have been described by Matsumoto (1959a).
A similar fauna is known from the Queen Charlotte Is-
lands, associated with the upper Albian ammonite
Mortoniceras.

Strata of middle and early late Albian ages equiva-
lent to the zone of Owytropidoceras packardi and the
lower part of the zone of Pervinguieria hulenana of
northern California (Murphy, 1956) are missing or as
yet unidentified in both the Chitina Valley and the
Matanuska Valley-Nelchina area and have not been
reported from any other localities in southern Alaska.
Likewise, the absence in southern Alaska of the
Gastroplites fauna of middle Albian age known
from northern and north-central Alaska and the
western interior of Canada perhaps can be explained
by the absence of rocks of this age. On the Queen
Charlotte Islands, B.C., beds containing Brewericeras
hulenense and those containing D. (P.) dawsoni are
separated by nearly 700 meters of sandstone and silt-
stone in which cleoniceratid and other ammonites are
common. These middle Albian fossils also are un-
known in southern Alaska.

CENOMANIAN

The beds in the Chitina Valley bearing Desmoceras
(Pseudouhligella) dawsoni are overlain by strata con-
taining D. (P.) japonicum Yabe together with many
other species of ammonites, some of which were des-
cribed by Matsumoto (1959a). Other characteristic
species of this fauna include Parajaubertella imlayi

Matsumoto, Kogunnarites alaskaensis Matsumoto, and
Turrilites acutus Passy. This fauna is of undoubted
Cenomanian age (Matsumoto, 1959a, p. 81) and char-
acterizes the beds herein termed the zone of Desmoceras
(Pseudouhligella) japonicum. Other forms common
in, but not restricted to, this zone include Zelandites in-
flatus Matsumoto and Marshallites cumshewaensis
(Whiteaves).

Upper Cenomanian and Turonian rocks were re-
ported to occur in the upper Chitina Valley by Mat-
sumoto (1959a, p. 86). These rocks crop out in the
vicinity of Nikolai Creek and yielded fossils identified
as Inoceramus hobetsensis Nagao and Matsumoto, /. cf.
1. pictus Sowerby, and a new species of Marshallites
close to an upper Cenomanian form from Japan. Ad-
ditional collecting from this place has shown that Des-
moceras (Pseudouhligella) japonicum occurs in the up-
permost beds and D. (P.) cf. D. japonicum occurs
lower in the section in brownish-yellow siltstone that
yielded the Marshallites n. sp. Still lower in the sec-
tion Brewericeras hulenense was collected, so this se-
quence can be correlated with the Albian and Ceno-
manian zones discussed above.

Poorly preserved fragments of /noceramus similar to
[. cuvierii were collected in 1965 from black shale in
the McCarthy B-4 quadrangle. These fossils suggest
that beds of Turonian age occur locally within the upper
Chitina Valley area. The presence of Turonian beds
within or near the lower Chitina Valley is suggested by
a single specimen of Subprionocyclus normalis found
on a mudecone in the eastern part of the Copper River
Lowland. This specimen is figured in this report to
demonstrate that upper Turonian strata are probably
present in the subsurface of that area; possibly, these
beds crop out in the lower Chitina Valley, but they have
not yet been identified there.

STRATIGRAPHIC SUMMARY OF THE LOWER PART OF
THE MATANUSKA FORMATION

By ARTHUR GRANTZ

The Matanuska Formation was deposited in a long
but probably narrow trough with a complex history
(the Matanuska geosyncline of Payne, 1955). This
trough extended from the Chitina Valley on the east to
beyond the tip of the Alaska Peninsula on the south-
west. The formation, which crops out in the Mata-
nuska Valley, the Nelchina area, and the southwest
Copper River Lowland, comprises several overlapping
prisms of clastic sedimentary rocks which are separated
by unconformities (Grantz, 1960a, b; 1961a, b; 1965).
These unconformities record important episodes of up-
lift and erosion, and thus the prisms they bound are
lithogenetic units. Some of the prisms consist of a
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single dominant rock type; others consist of assem-
blages of rock types in characteristic arrangement.
Silty claystone and siltstone are the common rocks in
these prisms, but sandstone and conglomerate are
abundant and in some prisms are complexly interbedded
and intertongued with the claystone and siltstone. Be-
cause of these complexities, the character of the forma-
tion is best elucidated by delineating and mapping some
of its unconformity-bounded prisms, as well as its
strictly lithologic units.

The prisms which constitute the lower part of the
Matanuska Formation range in age from Albian to
Coniacian or Santonian. They rest unconformably on
Jurassic and Lower Cretaceous rocks and are overlain
by Santonian(?), Campanian, and Maestrichtian rocks
in the upper part of the Matanuska Formation. The
relationship of the main units in the lower part of the
Matanuska Formation is summarized in figure 2, and

5

the position of the major faults and fossil localities are
shown on plate 10. The Albian units crop out in the
Matanuska Valley, the Nelchina area, and the southwest
part of the Copper River Lowland; the units of Ceno-
manian to Coniacian or Santonian age have so far been
definitely identified only in the Nelchina area and the
southwest part of the Copper River Lowland.

Rocks in the Matanuska Valley-Nelchina area have
undergone moderately severe deformation, and the re-
sulting structural complexities have made it difficult
or impossible to study complete and undisturbed sec-
tions of the thicker units of the Matanuska Formation.
In addition, important differences exist in the char-
acter of the Matanuska Formation across two major
strike-slip faults which strike eastward across the Nel-
china area, the Caribou fault, which strikes across its
center, and a poorly exposed fault (probably an ex-
tension of the Castle Mountain fault system), which
strikes across its southern part near the Matanuska
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Fieure 2.—Relationship of informal stratigraphic units of the lower part of the Matanuska Formation (stippled) in three

structurally bounded sequences.

Vertical ruled areas represent missing or as yet unidentified parts of the sequence.

Unstippled units belong to the upper part of the Matanuska Formation or to other formations.
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F16URE 3.—Generalized columnar section of the Matanuska Formation in the Limestone Hills area.

River. These faults bound three stratigraphic se-
quences designated on figure 2 as the northern, central,
and southern sequences. Because of these structural
complexities, some of the stratigraphic sequences de-
scribed below are incomplete, and a number of sections
must be discussed to illustrate regional variations in
the formation across its relatively narrow outerop belt.
Subdivisions of the formation will be designated in-
formally by letters which are compatible with, but
represent a revision of, the informal symbols for units
of the Matanuska Formation used by Grantz and Jones
(1960). For brevity, units consisting of mixtures of

out shaliness, will in places be called lutite in the fol-
lowing discussion.

UNIT A, STRATA OF ALBIAN AGE

Albian strata lie at the base of the Matanuska For-
mation in the vicinity of Limestone Hills in the north-
ern part of the Nelchina area and along the north front
of the Chugach Mountains in the southern part of the
Nelchina area. Between these Albian occurrences lie
the important Caribou and Castle Mountain fault sys-
tems, which bound an area in which Cenomanian beds
form the base of the formation. The Albian rocks in

claystone, silty claystone, and siltstone, with or with-

the Limestone Hills are relatively thin, are character-



UNIT A, STRATA OF ALBIAN AGE 7

1zed by soft claystone and siltstone bearing a rich am-
monite fauna, and contain sandstone and coal-bearing
beds at their base (fig. 3). They rest with disconform-
ity upon Hauterivian or younger calcareous sandstone.
The Albian rocks of the Chugach front are grossly
similar but they are entirely marine, contain fewer
ammonites, and some outcrops contain beds of algal
nodules. In the lower Matanuska Valley the Albian
rocks rest unconformably on Upper Jurassic siltstone.
In the Nelchina area and southwest Copper River Low-
land, they rest on Lower Jurassic volcanic and as-
sociated sedimentary rocks. In addition to sandstone
and shale, the Albian sequence of the Chugach front is
characterized by hard siliceous claystone and siltstone
bearing many poorly preserved /noceramus valves in
some beds.

The two rather different Albian facies of the Mat-
anuska Valley-Nelchina area, that of the Limestone
Hills to the north and that of the Chugach front to
the south, are separated by two major faults and an
area in which Albian rocks were either not deposited
or were removed by uplift and erosion in the late Al-
bian or early Cenomanian. The abrupt change from
one sequence to another may be due to juxtaposition
along the major fault systems. On the other hand,
transitional beds may have existed in the intervening
eroded area between the faults.

LIMESTONE HILLS AREA

Coal-bearing beds lie at the base of the Matanuska
Formation in and near the Limestone Hills (fig. 3).
These beds, informally designated-unit A-1, rest dis-
conformably on calcareous marine sandstone of Hau-
terivian or younger age and grade upward into marine
beds containing Albian mollusks. All known expo-
sures are small erosional remnants and lie within 8 to
9 miles of Limestone Gap, at the center of the Lime-
stone Hills. These basal coaly beds are sharply lenticu-
lar and variable in lithology, and their character is
known only in a general way. At their base at Lime-
stone Gulch (fig. 3) is about 50 feet of current-bedded
medium- and fine-grained nonmarine sandstone. This
is overlain by more than 30 feet, and locally by 100 feet
or more, of brownish-dark-gray carbonaceous siltstone
and claystone containing beds of bone and coal ranging
from a few inches to at least 8 feet thick and a few beds
of sandstone. In some sections the carbonaceous silt-
stone and claystone is overlain by 60 to 100 feet of
medium-grained sandstone with current bedding and
large sandy calcareous concretions. In its lower part
this sandstone contains thin layers of siltstone and
coaly shale and is thought to be nonmarine. At Lime-
stone Gulch its middle and upper parts are littoral or
inner sublittoral marine deposits and contain the pele-

cypod Awcellina (see pl. 4, figs. 27, 28) and rare speci-
mens of the ammonite Moffitites robustus Imlay (USGS
Mesozoic loc. M557) of early early Albian age (Moffi-
tites robustus zone). The middle and upper (marine)
parts of this sandstone are apparently represented
by only a few thin sandstone beds or a pebbly silt-
stone near Flume Creek, less than 3 miles east of Lime-
stone Gulch. Sandstone with coaly lenses, possibly
correlative with the lower and middle (nonmarine)
parts of the Limestone Gulch section, crops out on
Mazuma Creek, on Caribou Creek near Chitna Creek,
and perhaps elsewhere in the adjacent region; in each
of these areas, it is overlain disconformably by beds of
Campanian or Maestrichtian age.

In the Limestone Hills the basal sandy and coaly
beds are overlain conformably by about 240 feet of
marine silty claystone and siltstone, informally desig-
nated unit A—2, which is characterized in its lower beds
by brownish-gray-weathering slopes and numerous
limestone concretions containing well-preserved am-
monites. The beds that form brownish-gray-weather-
ing slopes are roughly 100 to 125 feet thick, light olive
gray, and contain abundant limestone concretions and
lentils throughout. Fossil wood occurs in about the
basal two-fifths, and numerous ammonite-bearing con-
cretions occur in about the upper three-fifths of these
beds. About 110 to 185 feet or more of olive-gray silty
claystone and siltstone containing fewer limestone con-
cretions and ammonities forms the top of the claystone
and siltstone unit and is overlain disconformably by silt-
stone of late Campanian or Maestrichtian age. The
abundant ammonites in these claystones and siltstones
(USGS Mesozoic locs. 24877, 25320, M553-M556,
M559) show that all these beds belong to the
Brewericeras hulenense zone of late early Albian age;
identified forms include

Brewericeras hulenense (Anderson)
Anagaudryceras sacya (Forbes)
Arcthoplites talkeetnanus (Imlay)
Freboldiceras singulare Imlay
Grantziceras afine (Whiteaves)

Q. glabrum (Whiteaves)

Lytoceras n. sp.

Hulenites sp.

Parasilesites bullatus Imlay
Puzosia alaskana Imlay

NORTH FRONT OF THE CHUGACH MOUNTAINS

MATANUSKA VALLEY

Lithic (epiclastic volcanic) marine sandstone, from
0 to about 25 feet thick, forms the base of the Matanuska
Formation in the lower Matanuska Valley, where it is
exposed at the north front of the Chugach Mountains
near Wolverine Creek. The sandstone, informal unit
A-T, rests uncomformably upon siltstone of the Naknek
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Formation (Upper Jurassic), and its basal contact
shows rough erosional microtopography. Itisgrayand
brown weathering, grades from coarse and pebbly in its
lower beds to very fine grained at the top, and contains
limestone concretions and wood fragments. A few pele-
cypods and small ammonites belonging to Anagaudry-
ceras of Albian age were collected from USGS Meso-
zoic locality M1168 (pl. 10) in the upper part of this
sandstone. USGS Mesozoic locality M583 from the
same outcrop may date the sandstone more precisely, for
this locality contains Brewericeras hulenense of late
early Albian age. However, the precise stratigraphic
position of this locality is unknown; it might be from
the sandstone itself, or from the overlying beds.

The basal sandstone is conformably overlain, but also
overlapped, by fairly hard dark-green and medium-
dark-gray silty claystone 250 to 300 feet or more thick.
These beds are informal unit A-TI. Abundant lime-
stone nodules that in places are concentrated into lenses
of limestone conglomerate 2 to 4 feet thick occur in the
lowest 40 feet of this unit. Among the nodules are
banded or layered masses produced by calcareous algae
and some fragments of unidentifiable ammonite and
pelecypod shells. At or near the top of the exposed part
of the unit is fine- and medium-grained dark-greenish-
gray graywacke sandstone 40 or more feet thick that
contains some plant scraps. Because they are grada-
tional, it is assumed that the sandstone and the silty
claystone are of the same age; and because they rest
conformably on beds with Albian fossils (unit A-T)
and most closely resemble Albian lutite in the Mata-
nuska Formation, they are tentatively assigned to the
Albian. Mesozoic locality M583, which contains late
early Albian fossils, is either from these beds or from
the conformably underlying sandstone (unit A-I). A
large covered interval separates the Albian beds near
Wolverine Creek from Tertiary conglomerate which ap-
pears, from its structural position and attitude, to over-
lie them unconformably.

At a few localities in the upper Matanuska Valley,
rather hard silty claystone overlies beds similar to unit
A-T1 and may be correlative with unit A-II. At
USGS Mesozoic locality M572 (pl. 10) these beds
yielded poorly preserved ammonites similar to Are-
thoplites of early to middle Albian age, a hamitid am-
monite of uncertain age, and /noceramus with ribbing
similar to that of /noceramus aff. I. cuvierii of Turonian
age. Thus the age of this collection and the correlation
of these rocks are equivocal.

NELCHINA AREA AND SOUTHWEST COPPER RIVER LOWLAND
The basal beds of the Matanuska Formation along

the Chugach front in the upper Matanuska Valley-
Nelchina area and southwest Copper River Lowland are

marine epiclastic volcanic sandstones that are commonly
crosshedded and probably correlate with the somewhat
similar but much thinner and lenticular basal beds near
Wolverine Creek. They therefore are assigned to the
same informal unit (A-I). Unit A-T rests with angu-
lar unconformity and sharp erosional microtopography
upon Lower Jurassic lavas and volcaniclastic rocks
wherever studied. In a typical section on the East
Fork of Matanuska River these beds consist of lithic
(epiclastic volcanic) sandstone, the lower half being
coarse and conglomeratic and containing some rhyn-
chonellid brachiopods and the upper half being fine and
medium grained. The character of these beds, however,
varies considerably from place to place. For example,
3 miles southwest of the beds at the Fast Fork, the
basal unit is tripartite, consisting of a basal pebbly
sandstone with abundant fossil wood, a medial siltstone
and fine-grained sandstone with limestone nodules and
concretions, and an upper sandstone unit with large
sandy limestone concretions. The thickness of unit
A-1 in the Nelchina and adjacent areas is also rather
variable, ranging from 100 or less to almost 400 feet.

About 300 feet of pebbly epiclastic volcanic sandstone
beds in a small area on the southeast side of Sheep
Mountain may also belong to unit A-I, although their
age has not been definitely established, and they possibly
belong with the overlying beds of Cenomanian age
(unit B). These beds contain small brachiopods, and,
near the base, a conglomerate with zones of irregular
limestone and calcareous (algal?) nodules.

Snails (USGS Mesozoic loc. M1962) and several am-
monites (USGS Mesozoic locs. M2409, M2413), as well
as brachiopods and wood, have been found in unit A-T.
The ammonites, which include Brewericeras cf. B.
hulenense, Grantziceras sp., Anagoudryceras cappsi.
Avrcthoplites belli, Parasilesites bullatus, and Phyl-
lopachyceras sp., establish the late early Albian age
(Brewericeras hulenense zone of unit A-I in this
area. Unit A-I is thus equivalent to the claystone and
siltstone of unit A-2 and is younger than the Moffitites-
bearing beds of unit A-1 of the Limestone Hills area.

Conformably overlying the basal Albian sandstone
(A-T) are greenish-gray, medium-dark-gray, and some
olive-gray and brown siltstone and silty claystone with
locally abundant interbeds of sandstone and coarse silt-
stone. This sequence,informal unit A-III, is character-
ized by numerous irregularly distributed bedsand thick
zones of hard (siliceous) claystone and siltstone ce-
mented by diagenetic calcite and silica, by accumulations
of generally fragmented /noceramus valves in some
beds, and locally by zones containing numerous irregu-
larly shaped limestone and calcareous algal nodules.
Limestone concretions and lentils are locally common,
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and calcareous intervals, thin layers of volcanic ash(?),
and a few beds of glauconitic calcarenite are present.
In the southern part of the Nelchina area some sections
of this sequence are at least 700 or 800 feet thick, and
south of Twin Lakes, in the southwest Copper River
Lowland, similar rocks are at least 300 or 400 feet thick.
Thicker sections may be present, but they are obscured
by the extensive faulting which characterizes the Chu-
gach front. In the southern part of the Nelchina area,
unit A-TII is overlain by softer lutite of Turonian age,
and the similar rocks south of Twin Lakes are overlain
by sandstone of Cenomanian age.

Beds and zones of hard (siliceous) lutite constitute
the bulk of unit A-ITT and contain small ammonites and
an unnamed species of /noceramus which, although
poorly preserved, suggest a late Albian or early Ceno-
manian age. The unnamed /noceramus is a form with
very fine concentric riblets that is similar to a species
which occurs in the upper Albian rocks of the upper
Chitina Valley; the ammonites include Desmoceras
(Pseudouhligella) cf. D. (P.) dawsoni and a scrap that
may be Marshallites. They were collected at USGS
Mesozoic localities M590, M1774, M2410, M2411,
M2412( ¥), M2414, M2415, and M2416.

South of Twin Lakes the hard (siliceous) beds of
unit A-ITT rest on 200 feet or more of relatively soft
greenish-gray lutite which contains an ammonite scrap
that may belong to Grantziceras of late early Albian age
(USGS Mesozoic loc. M2386). These softer beds may
represent Unit A-IT of Wolverine Creek. In the Nel-
china area the hard (siliceous) beds of unit A-IIT ap-
pear to rest directly on unit A-I, the basal sandstone
of late early Albian age, and soft beds that may repre-
sent unit A-IT have not been recognized. In neither
area have fossils of middle Albian age (the zone of
Owxytropidoceras packardi of California) been found.
These relationships suggest that the base of unit A-ITT
may mark either a disconformity or a hiatus south of
Twin Lakes and a disconformity in the southern part
of the Nelchina area.

CORRELATION WITHIN THE MATANUSKA
VALLEY-NELCHINA AREA

The Albian siltstone and silty claystone sequence of
the Limestone Hills area (unit A-2) contains ammonites
belonging to the Brewericeras hulenense faunizone
throughout. It is thus correlative with (1) sandstone
(unit A-T) at the base of the Matanuska Formation in
the Chugach front in the Nelchina area, which also con-
tains ammonites characteristic of this faunal zone and
(2) at least some part of the Albian section near Wol-
verine Creek from which B. hulenense of late early
Albian age was also collected. TUnit A-1 at the base
of the Matanuska Formation in the Limestone Hills

area contains Awcellina and Moffitites robustus of
early Albian age. It is therefore slightly older than
unit A-T of the Chugach front in the Nelchina area and
either correlates with unit A-I of the Wolverine Creek
area or is slightly older. The latter view is supported
by the apparent absence from the shallow marine sand-
stone that constitutes unit A—I near Wolverine Creek, of
Awucellina, a common fossil in shallow marine rocks of
early early Albian age in southern Alaska. Unit A-IT
near Wolverine Creek and units A-I and A-II(?) in
the upper Matanuska Valley and south of Twin Lakes
are all probably also correlative with unit A-2 of the
Limestone Hills.

UNIT B, SANDSTONE OF CENOMANIAN AGE

A distinctive marine sandstone of Cenomanian age,
generally with a basal siltstone member, is an important
cartographic unit in the southern half of the Nelchina
area. The Cenomanian beds, informal unit B, occur
mainly where Albian beds either were never deposited
or were removed by mid-Cretaceous erosion. Thus in
most places they lie at the base of the Matanuska Forma-
tion. They rest upon Lower Jurassic volcanic and Mid-
dle and Upper Jurassic sedimentary rocks with angular
unconformity, and the subjacent volcanic rocks locally
are conspicuously weathered. A Unit B has not yet been
definitely recognized in the Matanuska Valley or along
the north front of the Chugach Mountains except south
of Twin Lakes, in the southwestern part of the Copper
River Lowland, where it rests upon the hard siltstone
(unit A-IIT) of late Albian age. Along the Chugach
front west of the Twin Lakes area, unit B is either
absent or is represented by beds which could not be
differentiated in the field from the upper part of unit
A-TTII. At most places sandstone of unit B is overlain
with apparent conformity by siltstone of Cenomanian
or Turonian age (unit C-1), but south of Horn Moun-
tains in the central part of the Nelchina area unit B is
locally overlain by Campanian beds of the upper part of
the Matanuska Formation. Cenomanian beds are
absent from the Nelchina area north of Horn Mountains
and the Caribou fault system, where Campanian or
younger beds rest directly upon Albian rocks.

The basal siltstone member of the Cenomanian sand-
stone unit rests upon a weathered erosion surface with
locally sharp microrelief. The weathered zone is
several feet thick where the surface was cut in Lower
Jurassic volcanic rocks. Residual clay deposits as much
as 2 feet thick and siltstone and sandstone as much as
6 feet thick containing angular granules to cobbles of
voleanic rock occur locally at the base of the unit. In
one area at the west end of Sheep Mountain, sandstone
and coarse siltstone at the base of the basal siltstone
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member are a few tens of feet thick. Above these vari-
able, lenticular, and commonly very thin basal beds is
a thicker and more widespread siltstone that is promi-
nent in unit B around Sheep Mountain. This siltstone
was not found in the northernmost outcrops of unit B
in the Nelchina area, but in places its position may be
occupied by about 60 feet of silty olive-black sandstone.
At Sheep Mountain the siltstone member is typically
50 to 200 feet thick, and in places it may rest directly
on pre-Matanuska rocks. Typically an olive-, greenish-,
or medium-dark-gray siltstone, it ranges from silty shale
to coarse siltstone and very fine sandstone. At some
localities the siltstone weathers reddish gray or is mot-
tled reddish and greenish gray. It contains some lime-
stone concretions, and coaly layers, coal fragments, and
fragmentary plant remains were found in a number of
outcrops. The siltstone is dated as Cenomanian (zone
of Desmoceras (Pseudouhligella) japonicum) by the
presence of the ammonite Desmoceras (Pseudouhli-
gella) japonicwm Yabe, in particular, and the ammo-
nites Marshallites (?) sp., Zelandites (?) sp., Eogumn-
narites alaskaensis Matsumoto, and Parajaubertella im-
layi Matsumoto at USGS Mesozoic localities 24857,
M598, M2379, M2381, M2382, and M2385.

The most characteristic and widespread component
of unit B is a greenish-gray fine- and very fine grained
shallow marine sandstone that conformably overlies
the basal siltstone. It contains common and locally
abundant /noceramus sp. “A,” a moderate-sized fairly
stout-shelled pelecypod, and rare ammonite fragments,
including Calycoceras sp. indet. (USGS Mesozoic locs.
M595, M1938). In its northernmost outcrops the sand-
stone is fine to medium grained and pebbly; to the
south it is fine and very fine grained with coarse silt-
stone. Plant fragments are widespread but not abun-
dant. The sandstone is thick bedded or massive, in
many places crossbedded, and silty interbeds and small
intraclasts of glauconitic siltstone occur locally, espe-
cially to the south. It is variously lithic or feldspathic,
nowhere quartzose. Near the Caribou fault the sand-
stone is about 150 to 200 feet. thick; near Sheep Moun-
tain it is about 100 to 250 feet thick and possibly, at
one place, about 300 feet thick.

Unit B is evidently the product of clastic deposition
in a shallow seaway which transgressed an uneven
weathered erosion surface; the main sandstone unit
seems to have had a northern source, and deposition
of the siltstone member is thought to have been termi-
nated by the spread of partially winnowed sand from
shallow, near-shore accumulation areas in the northern
part of the Cenomanian basin. If this interpretation
Is correct, then the siltstone member is a basinward
facies of the lower part of the sandstone member.

UNIT C, STRATA OF CENOMANIAN TO
SANTONIAN(?) AGE

UNIT C-1, LUTITE OF CENOMANIAN TO CONIACIAN
OR SANTONIAN AGE

Medium-dark-gray lutite (silty claystore and sand-
stone), informally designated unit C-1, conformably
overlies unit B in the central part of the Nelchina area
and along the Chugach front south of Twin Lakes in
the southwest part of the Copper River Lowland.
Along the Chugach front in the Nelchina area, unit C-1
rests with apparent conformity upon unit A-ITI. Unit
C-1 is absent north of the Horn Mountains and crops
out north of the Caribou fault only on the southeast
flank of these mountains. It has not been definitely
identified in the Matanuska Valley but probably occurs
in at least the upper part of the valley. Medium-dark-
gray silty claystone of Campanian (and locally San-
tonian?) age in the upper part of the Matanuska For-
mation disconformably(?) overlies unit C-1 north of
the Matanuska River in the Nelchina area. Along the
Chugach front, however, unit C-1 is overlain with an-
gular unconformity by a unit of interbedded siltstone,
sandstone, and conglomerate that is informally desig-
nated unit C-2.

Unit C-1 is rather similar in appearance to the dark
lutite of the overlying Campanian beds (/noceramus
schmidti zone), and rocks of these two units have been
mapped together in parts of the Nelchina area. Where
rocks of the Matanuska Formation have not been
strongly indurated by tectonic compression, these units
can be distinguished by the greater abundance and
larger size of limestone concretions with well-
developed cone-in-cone structure in the Campanian beds
and by the presence of large and locally abundant valves
of Inoceramus schmidéi. Also, the Campanian silty
claystone has a bluish cast in many outcrops, in contrast
to the gray color, in places with a strong greenish or
purplish cast, of unit C-1. Furthermore, along the
Chugach front, unit C-1 has thicker and more num-
erous beds of altered volcanic ash.

Unit C-1 is possibly 1,500 feet or more thick in the
valley floor of the Matanuska River; it thins to about
400 feet on the northeast side of Sheep Mountain and
to a feather edge in the west-central part of the Nel-
china area. Late Cretaceous erosion of unit C-1 in the
central Nelchina area is demonstrated by reworked
limestone concretions with Coniacian fossils in a Cam-
panian channel conglomerate at USGS Mesozoic local-
ity M561 and by reworked Turonian or Coniacian fossils
in Campanian lutite at USGS Mesozoic locality 25964.
Because unit C-1 has been mapped with Campanian beds
in many places, and because complete thick sections
have not been found, its maximum thickness is not
known. Around Sheep Mountain its basal beds are
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olive or greenish-gray siltstone, much of which is hard,
sandy, or coarse. These beds grade into predominantly
medium-dark-gray silty claystone and siltstone con-
taining fossiliferous limestone concretions, thin inter-
beds of fine-grained detrital sandstone, some beds of
glauconitic calcarenite rich in /noceramus prisms and
shell fragments, and a few thin shelly siltstone layers.
Unit C-1 weathers typically to chunky fragments.
South of the Matanuska River the unit is medium dark
gray or greenish gray and commonly has a purplish
cast. In places there, it is pebbly and contains sand-
stone beds and lenses and some thin beds of volcanic ash.

Unit C-1 contains fairly common /noceramus frag-
ments and some ammonites, but identifiable collections
have not been found at enough places to completely
define its age in all areas. Near Camp Creek a large
collection of mollusks at USGS Mesozoic locality M600
from the base of the unit is of Cenomanian age. On the
north side of the Matanuska River gorge, USGS
Mesozoic locality M1989 in the lower part of C-1 con-
tains fragments of the ammonite Euomphaloceras(?)
sp. and other fossils indicative of a possible Cenoman-
ian age. At all other places where datable mollusks
were found néar the base of unit C-1, the fossils are of
probable Turonian age. This age assignment is based
mainly on the presence of Inoceramus aff. I. cuwierii,
the most common mollusk in most outerops of unit C-1
(USGS Mesozoic locs. 25960, 25968, 25971, 25985, 25987,
M569, M601, M1947, M1949, M1950, M1951, M1968,
M1988, M2389, M2391, M2406). At some outcrops this
pelecypod is associated with ammonites and other
Inoceramii that are of probable Turonian age or that
are known to range into the Turonian. These associated
fossils include Ofoscaphites teshioensis, Mesopuzosia aff.
M. indopacifica, Scaphites ct. S. planus gigas, Tetrago-
nites aff. 7. glabrus, Scalarites? sp. indet., and
Inoceramus cf. 1. concentricus nipponicus; they were
found mostly in unit C-1 (USGS Mesozoic locs. 24239,
24853, M601, M1945), but some of these forms occur as
intraclasts in Campanian beds at USGS Mesozoic
locality 25964.

The youngest faunule identified from unit C-1 oec-
curs around Sheep Mountain and in the valley floor of
the Matanuska River. It has not yet been found in the
northernmost outcrops of unit C-1 near the south side
of the Horn Mountains, although it occurs as reworked
mtraclasts in Campanian beds of the upper part of the
Matanuska Formation at USGS Mesozoic locality
M561. This faunule is dominated by Inoceramus
wwagjimensis Yehara of Coniacian age (USGS Mesozoic
locs. 24189, 24231, 24932, 24933, 25972, 26730, M1942,
M1943, M1958, M1959(?), M1986, M1987, M1992,
M1994(2), M1995(?)). It also contains /. cf. 1. yoko-

yamai, Mesopozosia sp., and Scaphites sp. indet.
(USGS Mesozoic locs. M1992, M2384(?), M2408).
The latter forms may range into the Santonian, and
where they occur without /noceramus wwajimensis, the
beds may be of Santonian age.

UNIT C-2, COMPOSITE SEQUENCE OF CONIACIAN

AND SANTONIAN(?) AGE

Unit C-2, a thick sequence of siltstone and silty clay-
stone with numerous thin to very thick interbeds of
sandstone and conglomerate, crops out along the Chu-
gach front and in an adjacent lowland belt in the Nel-
china area and south of Twin Lakes in the southwest
Copper River Lowland. Lithologically similar beds
crop out near the mouth of Tazlina Lake in the south-
central part of the lowland, but the paleontologic evi-
dence so far obtained to support the correlation of these
beds with unit C-2 is equivocal. The composite unit
rests with angular unconformity on beds as young as
Coniacian in unit C-1 and as old as Early Jurassic in
the Talkeetna Formation. It is overlain (disconform-
ably?) by silty claystones of Santonian age which are -
the oldest beds in the upper part of the Matanuska
Formation.

Unit C-2 is about 2,000 to 2,500 feet thick. It con-
sists of predominantly medium-dark-gray siltstone and
silty claystone containing myriad very thin to very thick
interbeds of coarse siltstone, sandstone, pebbly sand-
stone, and conglomerate. The sandstone interbeds are
composed chiefly of lithic grains and generally contain
more feldspar than quartz, which is a relatively minor
constituent. The interbeds occur irregularly, and the
unit is constructed of successive sequences of siltstone, a
few tens to a few hundreds of feet thick, containing dif-
ferent proportions and (or) types of interbeds. In
some sequences sandstone predominates over siltstone,
and thick-bedded and massive units of sandstone and
conglomerate a few tens of feet thick are fairly common.
The interbeds are characterized by graded bedding, sole-
markings or “flysch figures,” and both intraformational
and extraformational clasts. Large-scale penecontem-
poraneous slump structures were noted at a number of
localities. Small-scale crossbedding, some asymmetric
ripple marks, scoured or channeled bases, and carbona-
ceous scraps and plant fragments are common in the
sandstone interbeds. Typically, the pebbly sandstone
and conglomerate beds are markedly channeled into
their substrates, and some of these beds are sharply len-
ticular. Some thin beds are calcarenite composed of
Inoceramus prisms, broken shells, and other small car-
bonate fragments. Limestone concretions occur in both
sandstone and siltstone beds but are not abundant.

Several collections of /noceramus and two collections
containing ammonités have been found in the inter-
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bedded unit. The Inoceramii have been assigned to
Inoceramus wwajimensis of Coniacian age (USGS
Mesozoic locs. M1953, M1959 (#), M2387 (%), M2403 (%))
and to a new species related to /. wwajimensis that may
be of Coniacian or Santonian(?) age (USGS Mesozoic
locs. 25979, M591, Mi272, M1773, M1952, M1961,
M2384( ¢), M2397, M2401, M2402, M2404, M2405). The
ammonites include a scaphite from Shell Oil Co. locality
T1006 that is similar to forms in the Turonian and Coni-
acian of Japan and a long-ranging species of Neo-
phylloceras from USGS Mesozoic localities M591 and
M1952. Their ages are compatible with, but do not add
to, the Coniacian age suggested by the Inoceramii.
The outcrops at the mouth of Tazlina Lake, which pos-
sibly belong to unit C-2, contain (at USGS Mesozoic
locs. M2396 and M2397) the /noceramus n. sp. related to
1. wwajimensis, which is of Coniacian or Santonian ( ¢)
age and (at USGS Mesozoic loc. M1969) an ammonite
scrap, which perhaps belongs to Canadoceras or Meso-
puzosia of Santonian or Campanian age.

The composite unit is clearly younger than Coniacian
beds in unit C-1 along the Chugach front, for it rests
upon them with angular unconformity. The lutite of
unit C-2, however, is similar to lutite in the upper part
of unit C-1 near Sheep Mountain where unit C-2 is
absent from the section. The upper part of C-1 in this
area contains /noceramus wwajimensis, as does unit C-2,
and thin beds of fossiliferous-fragmental calcarenite
and detrital sandstone. The similarity of these beds to
unit C-2 suggests that C—2 may be a facies of the upper
part of unit C-1 near Sheep Mountain and that a
disconformity corresponding to the unconformity at the
base of unit C-2 may be present in the upper part of
C-1 north of the Chugach front; however, because the
sections with and without unit C-2 are closely juxta-
posed across the Matanuska River and its East Fork,
transcurrent movement along a branch of the Castle
Mountain fault system near these rivers was probably
at least partly responsible for the absence of unit C-2
north of the Chugach front.

REGIONAL CORRELATION OF THE LOWER PART OF
THE MATANUSKA FORMATION

The lower part of the Matanuska Formation com-
prises rocks ranging in age from Albian to Coniacian or
Santonian, although the sequence is not complete and
several unconformities are present (figs. 2, 4). The
fossils of Albian and Cenomanian ages are similar to
those from the upper Chitina Valley, and fairly close
correlation between the rocks of the two areas can be
achieved. The Albian faunas include species known
from California as well as from the Arctic Slope of
Alaska and the western interior of Canada. This joint
occurrence permits a rather close tie between two faunal

provinces, the Indopacific and the Western Interior,
which previously could be correlated only by indirect
means.

Cenomanian fossils are scarce and are generally simi-
lar to forms known elsewhere in the Indopacific faunal
realm. This is also true for Turonian fossils, which
for the most part are poorly preserved and fragmentary.
The Coniacian fossils are similar to forms known from
the upper Chitina Valley and are comparable, or identi-
cal, with Japanese species.

The basal sandstone beds of the Matanuska Forma-
tion in the vicinity of Limestone Gulch (unit A-1) are
equivalent to the basal beds of the Albian sequence of
the upper Chitina Valley, on the basis of the presence
of Moffitities robustus and Aucellina. The overlying
grayish-brown siltstone (unit A-2) containing the
“Freboldiceras singulare” fauna as well as the basal
sandstone (unit A-I) along the northern front of the
Chugach Range south of the Matanuska River are cor-
relative with beds bearing the Brewericeras hulenense
fauna of the upper Chitina Valley, Queen Charlotte
Islands, the Methow Valley area of northern Washing-
ton (Popenoe and others, 1960, p. 1535), unnamed beds
near Mitchell in central Oregon, and part of the
Chickabally Mudstone Member of the Budden Canyon
Formation of Murphy, Peterson, and Rodda (1964) in
northern California. This stratigraphic unit is equiv-
alent to part of the Ono Formation of previous usage
(Murphy, 1956).

Brewericeras hulenense reached its known northern
extent in the Matanuska Valley-Nelchina area, where
it mingled with representatives of the northern Grant-
ziceras and Arcthoplites fauna. Elements of this
northern fauna are known as far south as the Queen
Charlotte Islands, British Columbia, but are unknown
from Oregon and California. Grantziceras occurs at
several localities in northern Alaska. Near Hughes
several well-preserved specimens of &. affine, together
with a probable new species of Cleoniceras, were col-
lected by W. W. Patton, Jr., of the U.S. Geological Sur-
vey; Imlay (1961, p. 7) has reported Grantziceras af-
fine and G. cf. G. ajffine from the lower part of the Torok
and Fortress Mountain Formations of the Arctic Slope
of Alaska. In Canada, Grentziceras [=“Beudanti-
ceras”] occurs commonly in the Moosebar and Gates
Formations, the lower part of the Buckinghorse Forma-
tion, and the Loon River and Clearwater Formations
(Henderson, 1954, p. 2285).

The basal beds of the Matanuska Formation near
Sheep Mountain (unit B) are correlative with the Des-
moceras (Pseudouhligella) japonicwm-bearing beds of
the upper Chitina Valley on the basis of the presence
of D. (P.) japonicum, Eogunnarites alaskaensis, and
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Parajaubertella imlayi. Rocks of the upper Albian D.
(P.) dawsoni zone have not yet been positively identi-
fied, but they might be represented in the region south
of the Matanuska River by the siliceous beds in the
upper part of unit A-ITI. Rocks of mid-Cenomanian
age are represented by sandstone beds in the upper part
of unit B that bear rare specimens of Calycoceras sp.
and a new species of /noceramus characterized by a long
thin overhanging umbo in the left valve. The over-
lying beds in the basal part of unit C-1 may be either
late Cenomanian or early Turonian, as discussed below.

In California, the Bald Hills Member, and perhaps
the uppermost part of the underlying Chickabally Mud-
stone Member of the Budden Canyon Formation (Mur-

phy and others, 1964), are correlative with the D. (P.)
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japonicum and D. (P.) dawsoni-bearing rocks of the
Chitina Valley and the Matanuska Valley-Nelchina
area. Upper Albian rocks in central Oregon (Jones,
1960; Packard and Jones, 1962) may be somewhat older
than the D. (P.) dawsoni zone of southern Alaska,
although a precise correlation of the two is not possible.
The Oregon rocks contain an abundant ammonite fauna
characterized by M ortoniceras sp., Anisoceras merriamsi,
and Desmoceras (Pseudouhligella) sp. This latter
form was referred to D. (P.) dawsoni by Matsumoto
(1959, p. 61) but a study of large collections have con-
vinced the writer of the present report that the Oregon
specimens consistently have a more inflated whorl sec-
tion than do the Alaskan forms and therefore are prob-
ably not conspecific.

COMPOSITE COLUMNAR
SECTION OF MATAN-
USKA FORMATION,
MATANUSKA VALLEY-
NELCHINA AREA

STAGE

FAUNAL SEQUENCE

COMPOSITE COLUMNAR
SECTION OF CRETACEOUS
ROCKS IN UPPER CHITINA
VALLEY, SHOWING POSI-
TION OF CHARACTERISTIC

HERREEEN

Upper part of Matanuska
Formation

Maestrichtian

Pachydiscus kamishakensis zone

FOSSILS
+_ 2 *|‘_

Conglomerate, sandstone and
siltstone

AN

Campanian

Inoceramus schmidti zone

Inoceramus schmidti

Santonian

Coniacian

Mesopuzosia sp., Inoceramus yokoyamai

Inoceramus n. sp. “A"

Inoceramus wwajimensis, scaphites sp.

Shale, siltstone, and minor
sandstone; limestone con-
cretions

Inoceramus yokoyamai

Inoceramus uwajimensis

Turonian

Inoceramus aff. I cuvieris, I aff. I concentricus nipponicus, I n. spp.,
Tetragonites aff. T. glabrus Mesopuzosia aff. M. indopacifica, 5
Otoscaphites teshivexrsis

Gaudryceras denseplicatum

Inoceramus spp.
Sciponoceras sp.

| Desmoceras (P.) japonicum

EENARNER

Brewericeras hulenense

Inoceramus n. sp. “B"
Anagaudryceras sacya
Calycoceras sp.

Grantziceras glabrum
Grantziceras affine
Freboldiceras singulare

Sandstone and shale
Desmoceras (Pseudouhligella)
Japonicum zone

Cenomanian B Parajaubertella tmlayi

Eogunnarites alaskaensis
Desmoc. (P.) japonicum
Zelandites inflatus

Arcthoplites talkeetnanus
Tetragonites aff. T. timotheanus
Parasilesites bullatus

Puzosia alaskana

Lytoceras sp.

Sandstone, shale, siliceous shale

A-iit Anagaudryceras sacya )
— —1 Desmoc. (P) cf:? Phyllopachyceras mizinanum Desmoc. (P.) dawsont zone
s ' ‘ T T D.(P.) dawsoni? Arcthoplites belli
i Anagaudryceras cappsi
Albian A-D A d A g Y PP Sandstone and shale
- ~1 and A-Ti Brewericeras hulenense zone
A-1 Moffitites robustus, Aucellina sp. Sandstone and shale

Moffitites robustus zone

FI6URE 4.—Generalized columnar section of the Matanuska Formation showing faunal succession in the lower part of the
formation and correlation with rocks in the upper Chitina Valley area.
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Albian or Cenomanian rocks correlative with those of
the Matanuska Valley-Nelchina area may be present
elsewhere in southern Alaska, although little is known
of their occurrence. Parkinson (1960) reported that on
the Alaska Peninsula, Lower Cretaceous rocks crop out
in the Cape Douglas area and that some of these rocks
are of Albian age on the basis of microfossils (L. J.
Parkinson, written commun., 1961). Because field
examination in 1965 by Jones and R. Detterman re-
vealed only beds of probable late Neocomian age, the
identification of the Albian strata could not be sub-
stantiated. Poorly preserved fossils in the Shell Oil
Co. collection in Seattle, obtained from locality SOC
M249, Kuiukta Bay, were examined by the writer and
tentatively identified as Desmoceras (Pseudouhligella)
japonicum and Marshallites sp. A large specimen of
Anagaudryceras sacya, similar to the specimen of 4.
sacye from the Queen Charlotte Islands figured by
Whiteaves (1884, pl. 25), was collected from Portage
Bay by Prof. F. W. True of the U.S. Fish Commission.
Unfortunately, there are three “Portage Bays” on the
Alaska Peninsula, and it has not been possible to ascer-
tain from which one the fossil was collected. The most
likely place appears to be the Portage Bay located at the
head of Kuiukta Bay, although it has not yet been
demonstrated that Cretaceous rocks are exposed there.

Cenomanian rocks occur in northern Alaska, but with
the exception of the Arctic Slope region, they have re-
ceived little detailed study and have yielded a relatively
meager fauna that has little or nothing in common with
those from southern Alaska. The Nanushuk Group of
the Arctic Slope is of probable late Albian and Ceno-
manian ages (Jones and Gryc, 1960, p. 153, fig. 31)
based on Inoceramus dunveganensis McLearn, a species
not known to occur in Alaska south of the Brooks
Range, although erroneously reported to occur in the
central Kuskokwim region (Cady and others, 1955, p.
45).

The Kuskokwim region probably does contain rocks
of Cenomanian age, on the basis of the presence of
species of Inoceramus similar to undescribed forms
from the upper Chitina Valley area and a single speci-
men of Twurrilites acutus of Cenomanian age from the
upper Anvik River region.

Rocks of probable Turonian age, containing an
abundant fauna of Jnoceramus and rare ammonites, oc-
cur in informal unit C-1 of the Matanuska Formation.
The Inoceramus specimens are generally fragmentary
and whole valves are rare. The most common form is
referred to /noceramus cf. I. cuvierii, which is known
from Turonian deposits of northern Alaska (Jones
and Gryc, 1960) and elsewhere. Another common
species is related to /noceramus concentricus nipponsi-

cus Nagao and Matsumoto (1939), known from Ceno-
manian deposits of Japan. Associated with these spe-
cies are several ammonites, including well-preserved
specimens of Otoscaphites teshioensis (Yabe), Mesopu-
zosia aff. M. indopacifica (Kossmat), Tetragonites aff.
T. glabrus (Jimbo), Neophylloceras sp., and Gaudry-
ceras sp.

This fauna overlies beds in the lower part of unit
C-1 from which a fauna of probable late Cenomanian
or early Turonian age was obtained. Fossils from this
fauna include Sciponoceras sp., Tetragonites aff. 7.
glabrus, Gaudryceras afl. G. denseplicatum (Jimbo),
Bostrychoceras sp., fragments of a desmoceratid am-
monite resembling D. (Pseudouhligella) japonicum,
and /noceramus sp.

The presumed Turonian fauna is overlain by beds
yielding abundant specimens of I[noceramus wwaji-
mensis of Coniacian age. With the exception of the
upper Chitina Valley, Turonian rocks have not yet
been positively identified elsewhere in southern Alaska,
although the presence of a small specimen of Sub-
prionocyclus mormalis on a mud cone in the south-
eastern part of the Copper River Lowland (Grantz
and others, 1962) suggests that upper Turonian de-
posits may be present locally in that area. The dis-
placement of this fossil rules out any understanding
of its stratigraphic significance, but it seemslikely that
it was brought up by connate water from subsurface
marine deposits of Turonian age.

Further evidence for the presence of Turonian beds in
the Matanuska Valley-Nelchina area is provided by
Foraminifera studied by Bergquist (1961). In his
lowest microfaunal unit, zone A, Bergquist (p. 2004~
2005) reported the presence of

Bathysiphon alezanderi Cushman

B. taurinensis Sacco

“Oribrostomotides” cretacea Cushman and Goudkoff
Ammodiscus cretaceus (Reuss)

Glomospira aff. G. gordialis (Jones and Parker)
Robiilus miinsteri (Roemer)

Gyroidina florealis White

G. globulosa (Hagenow)

Eponides sp.

Globotruncana arce (Cushman)
Rectoglandulina sp.

Planulina spissocostata Cushman
Haplophragmoides sp.

Marssonella orxycona (Reuss)

Gaudryina ct. G. bentonensis (Carmen)
Marginuline dbullate (Reuss)

“Globigerina” cretacea (A’Orbigny)

Pelosina complanata Eranke

Cibicides stephensoni Cushman

Beds yielding this fauna occur from 100 to 400 feet
above the base of the Matanuska Formation in the
Squaw Creek area and from depths of 4,350 to 4,818 feet
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in the nearby Eureka test well 1. These beds were ten-
tatively correlated by Bergquist with beds of the lower
Cachenian Stage of California (G-2 of Goudkoff,1945),
mainly on the basis of the presence of Cibicides
stephensoni. The lower Cachenian Stage was assigned
a middle to late Turonian age by Popenoe, Imlay, and
Murphy (1960, p. 1517). However, some of the forms
listed above, for example, Globotruncana arca, are indic-
ative of a post-Turonian age, so it seems possible that
samples from low in the section were contaminated by
fossils from higher in the section.

Turonian beds probably occur in the central Kuskok-
wim region of southwestern Alaska, where an unde-
scribed fauna of Otoscaphites, Scalarites, and Inocera-
mus spp. 1s known from the Kuskokwim Group (Cady
and others, 1955).

On the Arctic Slope of Alaska, Turonian beds are
widespread and have yielded many fossils (Jones and
Gryc, 1960; Cobban and Grye, 1961), but these show
only a slight relationship to faunas of southern Alaska.

Deposits of Coniacian age, represented by lutite of
unit C-1, are characterized by fairly abundant speci-
mens of /noceramus wwajimensis and rare specimens
of 7. cf. 1. yokoyamai and Mesopuzosia sp. The over-
lying sandstone of unit C-2 contains locally abundant
valves of a new species of /noceramus close to, and pre-
sumably derived from, /. wwajimensis, which may be
of late Coniacian age. Unit C-1 is thus equivalent to
the lower part of the dominantly siltstone and shale
sequence of the upper Chitina Valley area that in the
McCarthy A-4 quadrangle was designated unit K,

(Miller and MacColl, 1964 ; Jones and Berg, 1964, p. 10,
11).

Elsewhere in southern Alaska, positive evidence is
not available for the presence of Coniacian rocks, al-
though Imlay (in Imlay and Reeside, 1954, p. 228)
postulated that some deformed and fragmentary spec-
imens of /noceramus obtained from slate and graywacke
near Girdwood in the Chugach Range and from Woody
Island near Kodiak are of late Coniacian or early San-
tonian age. This age determination was based on com-
parison of the Alaskan specimens with those from
Utah and Wyoming, as similar forms have not been
found in other well-dated and richly /noceramaus-bear-
ing rocks of Alaska. Such a long-range correlation
without benefit of local stratigraphic control leaves
this precise age determination open to some question,
although undoubtedly the forms are of late Mesozoic
age. Until confirming evidence is obtained, it seems
best to leave open the exact age of the /noceramus-
bearing part of the Chugach slate and graywacke belt
and regard as unconfirmed the determination of Conia-
cian fossils from this belt.

GEOGRAPHIC DISTRIBUTION OF AMMONITES

The collecting localities of the ammonites described
in this report and of several undescribed forms and
selected species of /moceramus are shown on table 1.
The general position of each locality is shown on plate
10, and detailed descriptions of the localities are given
in table 2.



16

CRETACEQUS AMMONITES FROM MATANUSKA FORMATION, SOUTHERN ALASKA

TaBLE 1.—Checklist of fossils from the lower part of the Matanuska Formation, Matanuska Valley-Nelchina area
USGS Mesozoic Locality No.

Fossil -
8812238888818 352285558288 585 255555882 EE
§xzﬁaﬁaaﬁx§§%aag2%&%3333&&&&@3&@3&3@322

Otoscaphites teshioensis_ . ____________________________________________ S O O O O O VO T O O O I 1 N O AU N NV T U O VN O O (O O O Y O O Y I
Scaphites sp. indet..__..___.__ SO U U O N OO O N NN U T U U N O s O o e I
Mesopuzosia aff. M. indopacifi J O RO O ¢ O O NG N U U O G O O DU O N Oy U N O v O YN s O O O
S mm e S U 0 O N O U (N RO O OO Y I DR O ) N R N OV OO U O Y O IOy |-
Sciponoceras sp. indet..___..____ A O O SO Oy RO O N ) Oy O O W B o
Gaudryceras aff. G. denseplicatu RO O N R Ny O N R N O ) O
Tetragonites afi. T. glabrus._____ O OO O N O O O I A D N U S O 0 O 4
Subprionocyclus normalis_ O O O O O R I B O O O O O O 1
Neophylloceras sp. juv. N O T OO I O Y O I B ez O O O O O O A I O R
Calycoceras sp. indet - ______ 10 1 U U T VU UG O O O O U J0E PO N N U O N N N N O O O O
Tetragonites cf. T. timotheanus______ % VO O O OO OO O O G U O N O e S O O N U N O N O U O DO Y O O
Desmoceras (Pseudouhligella) japonicum B 500 100 OO O O O AU T U U U e Y U U T N O O N U O O e
( Psewdouhligella) sp. indet .. __ NN U O O O O N Ny N O Ny U D N U N A N A OO D O N N ) N NG N O N T G O
Marshallitessp___._________ O U O N N N O N O O O OO U O O O O O O O O N O Oy O O N O Y IO
Zelandites inflatus____ SO O VU O O O U (G O O O O U OO DR RO RO N RO N RO O RO RO EORY RO O U OO (O Y O I
Eogunnarites aldskaensis_ _ 8 OO OO O S O N O O N N O Y N N U s O I AN U s O N )y
Parajeubertella imlayi. _ OO O N O U T N Y N U O D N U U O N N G N O U D OV O T N O Y I
Anagaudryceras sacya._ T 0 N O OV O O O O D G N s e N S N N O U N O N U RO U W N O O )
Brewericeras hulenense__ N O O O O N N NN O % e I N O O JEON NS N (N OGN A O O O I
Arcthoplites talkeetnanus.. N O R O N N SO N UNG DU DN OO NN NN U (NS N JOUNY R RO FUUNE RO RN U NV NN NN NN O S
Freboldiceres singulare_ _ I L S G O T O O OO T U O O S Y DGR O UG U NN O S O IO OO G O I
Grantziceras affine. ... I 0 O S O DN I N R OO O Y RO OO O S () JEURY N P U NV O O U U OO O Y O
glabrum._____ N OO O O O O O O O IO O O O O O VR T YO OO T OO O OO O N IO N N R D
Lytoceras n. sp_ .. JESSN ON0 1DU DU VU N U N O U T U (e e N T U O s v v i _
Puzosia alaskana. S O O O U NV N OO G N N O v O O O O Ry DO Uy O U O OO OO OO O O O
Hulenites sp....__ JEO S O O NS O O U MO O U NN N N U T O O N N O Ry v OO U O U O O ) R ' D¢
Mofjitites robustus JEOR I NV G O O DG O NN SR (OO OU O OO N SO0 BORS MORY NS OO OR[N (U SN OO OO U SO SO NN O Y

Hamitid ammonite...
Euomphaloceras(?) sp
Aucellinasp_.__________
Inoceramus cf. I. cuvierii..
n. sp. ‘“B”
n. sp. “A”
uwajimensis. _
cf. I. yokoyamai

S| -

cg 1. concentricus nipponicus.
Ammonite, gen. and sp. indet.__
Anagaudryceras cappsi______
Arcthoplites belli__
Tetragonites sp -
Phyllopachyceras chitinanum. .
Crab fragments. .. ______________ ...

Fossil

Otoscaphites teshioensis.
Scaphites sp. indet___
esop i M. i
[ S
Sciponoceras sp. indet.._.._____
Gaudryceras aff. Q. denseplicatum.
Tetragonites aft. T glabrus___._
Subprionocyclus normalis.
Neophylloceras sp. juv_.
Calycoceras sp. indet_...___
Tetragonites cf. T timothean:
Desmoceras ( Pseudouhligella) japonicu
(Pseudouhligelle) sp. indet
Marshallites sp
Zelandites inflatus _ _
Eogunnarites alaskaen
Parajoubertella imlayi._
Anagaudryceras sacya. _
Brewericeras hulenense.
Arcthoplites talkeetnanus .
Freboldiceras singulare..
Grantziceras affine.. ..
glabrum - ____
Lytoceras n. sp.__
Puzosia alaskana
Hulenites sp.______
Moffitites robustus....
Parasilesites bullatus_
Hamitid ammonite__..
Euomphaloceras(?) sp
Aucellinasp___________

D
Phyllopachyceres chitinenum
Crab fragments____________________ ...
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TaBLE 1.—Checklist of fossils from the lower part of the Matanuska Formation, Matanuska Valley-Nelchina area—Continued

USGS Mesozoic Locality No.

Fossil

Soc-T1006
M2379

M2383
M2387

Z122|12 2 8|5 2% 88883188 (=] g ] B o e <]
§Sz’ﬁ&’§§§§§§§§§§§§§§§§§§§ﬁﬁ§
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Otoscaphites teshioensis______________________________.________.____ O RO U ) e
Scaphites sp. in
Mesopuzosia aff. M. indopaecifica_______________.______________.____ I .
[
Sciponoceras sp. indet____________
Gaudryceras aff. G. denseplicatum
Tetragonites aff. T. glabrus________.
Subprionoeyclus normalis_ _________
Neophylloceras sp. juv.._.._ ..
Calycoceras sp. indet,
Tetragonites cf. T timotheanus_ . _.____
Desmoceras ( Pseudouhligella) japonicu
(Pseudouhligella) sp. indet________ |-
Marshallites SP - - oo O R
Zelandites inflatus - - __. R
Eogunnarites alaskaensi
Parajaubertella imlayi.. -
Anagaudryceras sacya.____ -
Brewericeras hulenense.__.____.__________________ .. ___
Arcthoplites talkeetnanus .
Freboldiceras singulare._
Grantziceras affine. - __
glabrum _ _
Lytoceras n. sp_...
Puzosia alaskana -
Hulenites sp.._.__
Moffitites robustus.___
Parasilesites bullatus
Hamitid ammonite..__
Euomphaloceras(?) Sp_ - .
Aucelling sp-_
Inoceramus cf’., 1. cuvier:

n. sp. “B

n.sp. “A"____ D

deb . . -

uwejimensis . _______________ o ______ b I I .
cf. I. yokoyamai.._____.___ - B S

Sp;

Tetragonites s,
Phyllo
Crab

cf. 1. concentricus nipponi I
Ammonite, gen. and sp. indet -
Anagaudryceras cappsi- . ... - S VU N O N I
Arcthoplites belli . _____ . . - RO Y

chyceras chitinanum______________________________________ - N I
agments. -

TaBLE 2.—Ammonite and selected Inoceramus-bearing localities in the lower part of the Matanuska Formation, southern Alaska

USGS Mes-
o2oic Loc.
No

22123

24188

24189

24203

24204

Collector, year of collection, description of locality,
and stratigraphic position
R. A. Eckhart, 1949. Anchorage
D-2 quad., 3,100 ft north of
Glenn Highway. Lat 61°48/50/"
11;1., long 147°31/45"” W. Unit

A. Grantz, R. Hoare, R. Imlay,
1952. Anchorage D-2 quad.
On south tributary of Squaw
Creek, 1.95 miles N. 40° W. of
southeast summit of Gunsight
Mountain. Unit B.

A. Grantz, R. Hoare, R. Imlay,
1952. Anchorage D-2 quad.
On south tributary of Squaw
Creek, 2.01 miles N. 40.5° W.
of southeast summit of Gunsight
Mountain, Unit C-1.

A. Grantz, R. Hoare, R. Imlay,
1952. Anchorage D-2 quad.,
on south tributary of Squaw
Creek, 2.47 miles N. 24° E. of
southeast summit of Gunsight
Mountain. Unit C-1.

A. Grantz, R. Hoare, R. Imlay,
1952. Anchorage D-2 quad.,
on south tributary of Squaw
Creek, 2.25 miles N. 26° E.
from southeast summit of Gun-
sight Mountain. Unit B.

Field No,
49AEC 135 __

52AGz 18_____

52AGz 20_____

52AGz 55__ . __

52AGz 58__ . __

USGS Mes-
o0zoic Loc.
No.

24205

24206

24229

24231

24232
24233

24239

24850

Collector, year of collection, description of locality,
and stratigraphic position

A. Grantz, R. Hoare, R. Imlay,
1952. From talus, same local-
ity as 24204. TUnit B.

A. Grantz, R. Hoare, and R.
Imlay, 1952. Anchorage D-2
quad., south tributary of Squaw
Creek, 1.50 miles N. 30.5° E. of
southeast summit of Gunsight
Mountain. Unit B.

R. Hoare, 1952. Anchorage D-1
quad., borrow pit on north side
of Glenn Highway at mile
120.25. Unit C-1.

R. Hoare, 1952. Anchorage D-1
quad., north side of Glenn High-
way at mile 118.94. Unit C~1

R. Hoare, 1952. Same locality as
24231. TUnit C-1.

R. Hoare, 1952. Anchorage D-2
uad., south tributary of Squaw
reek, 2.02 miles N. 60.5° W. of

southeast summit of Gunsight
Mountain, Unit B.

A. Grantz, 1952. Anchorage D-2
quad., on south side of Alfred
Creek, 1.22 miles S. 55° W. of
mouth of Pass Creek. Unit C-1.

A. Grantz, 1953. Anchorage D-2
uad, Same locality as 22123.
nit B.

Field No.
52AGz 59____.

52AGz 68_____

52AGz 266____

53AGz 6A____-
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TABLE 2.—Ammonite and selected Inoceramus-bearing localities in the lower part of the Matanuska Formation, southern Alaska—Con.

USGS Mes-
Loc.

ozoic
No.

24851

24853

24855

24856

24857

24877

25320

25960

25961

25962

25963

25965

25966

Field No.
53AGz 8______

53AGz 16_.__.

53AGz 137____

54AGz 53_____

55AGz 179._._

55AGz 183a. ..

55AGz 184b._ __

55AGz 186b_ . _

55AGz 253b_ . _

55AGz 257a_ _

Collector, year of collection, description of lecality,

and stratigraphic position

A. Grantz, 1953. Anchorage D-2
uad., 2,200 ft north of Glenn
ighway. Lat 61° 49’17’ N,,

long 147°32’10’” W. Unit B.

A. Grantz, L. Fay, 1953.
Anchorage D-2 quad.
Approximately 0.25 mile N.
57° W. of BM3117, 500 ft north
of Glenn Highway. Lat
61°49/27’’ N., long 147°26’48’/
W. Unit C-1.

A. Grantz, 1953. Anchorage D-2
guad., north of Glenn Highway,
%gproximately 0.24 mile N. 67°

. of BM3305 and 0.37 mile S.
22° W. from point where Camp
Creek crosses Glenn Highway.
Lat 61°50’12’' N, long 147° .
25’02’ W. Unit B.

A. Grantz, L. Fay, 1953. Anchor-
age D-2 quad., north of Glenn

ighway, about 0.25 mile N. 67°
W. of BM3305 and 0.4 mile S.
21° W. from point where Camp
Creek crosses Glenn Highway.
Lat 61°5012%'/ N., long 147°
25’08’ W. Unit B.

A. Grantz, L. Fay, 1953.
Anchorage D-2 quad., float from
2.75 miles north of Glenn High-
way, on north branch of south
tributary to Caribou Creek.

Lat 61°5022’/ N., lon,
147°36°19’” W. Unit B.

A. Grantz, L. Fay, 1953.
Talkeetna Mountains. A-2
quad., southern part of Lime-
stone Gulch, east of Billy Creek.
Lat 62°01’40%’’ N., long
147°39’18'' W. Unit A-2.

A. Grantz, 1954. Talkeetna
Mountains.. A-2 quad., un-
named west tributary to Flume
Creek. Lat 62°00'41’' N, long
147°34’46’' W. Unit A-2.

A. Grantz, 1955. Valdez D-8
quad., 3,000 ft southeast of
southern shore of Twin Lakes, on
unnamed tributary, elev 3,050
ft. Lat 61°54’41'’ N., long 146°
52’08’ W. TUnit C-1 or C-2.

A. Grantz, 1955. Valdez D-8
uad., 7,500 ft south of Twin
akes, elev 4,350 ft.  Lat

61°54’02’7 N., long 146°31/47’/
W. TUnit B.

A. Grantz, 1955. Valdez D-8
quad., 2%, miles south of Twin
Lakes, elev 4,500 ft. Lat
61°52’'58'’ N., long 146°53'01'/
W. Unit B.

A. Grantz, 1955. Valdez D-8
quad., 1%, miles south of
southwest tip of Twin Lakes,
elev 3, 900 ft. Lat 61°53'31"/
g., long 146°54'01’” W. Unit

A. Grantz, 1955. Anchorage
D-1 quad., about 2, 300 ft
north of Pass Creek. Lat
61°58’10’’ N., long 147°21/09’'
W. Unit B.

A. Grantz, 1955. Anchorage D-1
%uad., 1,500 ft north of Pass

reek. Lat 61°5804'' N.,

long 147°21’51’/ W. TUnit B.

USGS Mes-
ozoic Loc.
No.

25967

25968

25971

25972

25974

25975

25978

25979

25985

25987

26730

Mb553

M555

Mb556

M557

M559

Collector, year of collecticn, description of locality,
and stratigraphic position

A. Grantz, 1955. Anchorage
D-1 quad., about 8,500 ft
northeast of big bend of Pass
Creek. Lat 61°58’50"’ N.,
long 147°19’23’/ W. Unit B.

A. Grantz, 1955. Anchorage
D-1 quad., 300 ft north of Pass
Creek. Lat 61°57'50"" N.,
Igng 147°21712"" W. Unit

-1

A. Grantz, 1955. Anchorage
D-1 quad., Lat 61°52'12” N.,
long 147°20’40’” W. Unit C-1.
A. Grantz, 1955. Anchorage
D-2 quad., north side of Glenn
Highway, 1,500 ft northeast of
point where Camp Creek
crosses highway. Lat 61°50’30"’
1(\31., long 147°24°09'” W. Unit
1

Field No.
55AGz 258a_ _ -

55AGz 266a._ - -

55AGz 289b._ _ _

55AGz 300. - _ .

55AGz 304g._. A. Grantz, 1955. Anchorage
D-1 quad., south bank of Pass
Creek. Lat 61°57/49’' N,
long 147°21/31’” W. Unit B.

A. Grantz, 1955. Anchorage
D-1 quad., north side of Pass
Creek. Lat 61°57’47'' N.,
long 147°22/23'" W. Unit B.

A. Grantz, 1955. Anchorage
D-1 quad., south tributary to
east fork of Matanuska River,
about 5,000 ft above mouth.
Lat 61°48’45’’ N., long 147°20’
40" W. Unit C-2.

A. Grantz, 1955. Anchorage
D-1 quad., east fork of
Matanuska River. Lat 61°50’
14’7 N., long 147°14’00"" W.
Unit C-2.

H. Condon, 1955. Valdez D-8
quad. Lat 61°53’17’ N., long
146°39’41’" W. Unit A-III.

H. Condon, 1955. Anchorage
D-2 quad. Lat 61°50'42"" N,
long 147°24’02’’ W. Unit C-1.

A. Grantz, 1957. Anchorage D-2
quad. Lat 61°48°08"" N., long
147°36'36’” W. Unit C-1.

A. Grantz, D. L. Jones, 1959.
Talkeetna Mountains A-2
quad., Limestone Gulch. Lat.
62°1 40’" N., long 147°39'18'" W.
Fossils from concretions in
brown-weathering siltstone, 225
ft above base. nit A-2.

A. Grantz, D. L. Jones, 1959.
Same locality as M553, but
from 125 to 155 ft above base.
Unit A-2.

A. Grantz, D. L. Jones, 1959.
Same locality as M553, but
from 0 to 125 ft above base.
Unit A-2.

A. Grantz, D. L. Jones, 1959.
Talkeetna Mountains A~2
quad., Limestone Gulch. Lat
62°1/42/" N., long 147°39’15"” W.
From sandstone at base of
brown-weathering siltstone.

Unit A-1.

A. Grantz, D. L. Jones, 1959.

Talkeetna Mountains A~-2

uad., west tributary to Flume
%reek. Lat 62°00°45’’ N., long
147°34/50’” W. Brown-weather-
ing siltstone, about 100 ft above
base. Unit A-2.

55AGz 306___ _

55AGz 347____

55AGz 361____

55ACo0 50a__ -
55ACo0 64a__ . _
57AGz 67 ___

59AGz Mlg__..

59AGz Mlp__._

50AGz 1MQ__ .

50AGz M3____

59AGz M7__.__
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TABLE 2.—Ammonite and selected Inoceramus-bearing localities in the lower part of the Matanuska Formation, southern Alaska—Con.

USGS Mes-
ozoic Loc.

No

M568

M569

M572

M574

M583

M590

M591

M595

M596

M597
M598

M599

M600

M601

Field No.
59AGz M31___

59AGz M33___

59AGz M44___

59A Gz M60___

Standard Oil

Co. of
California.

59A Gz M143___

59A Gz M150.___

59AGz M155__

59AG Ml162__

59AGz M163. .
59AGz M164._

59AGz M164.__

59AGz M166._

59AGz M193__

Collector, year of ccllection, description of locality,

and stratigraphic position

A. Grantz, D. L. Jones, 1959.
Valdez D-8 quad., float along
ridge south of Twin Lakes.

Lat 61°53/40’” N. to 61°53’55’/
N., long 146°51’50’’ W. to
146°52'15’’ W. Unit B.

A. Grantz, D. L. Jones, 1959.
Valdez D-8 quad., unnamed
stream flowing northwest into
Twin Lakes, elev 3,250 ft. Lat
61°54’35’" N., long 146°52/00"/
W. Hard siltstone. Unit C-1.

A. Grantz, D. L. Jones, 1959.
South unnamed tributary of
Matanuska River, 1,400 ft south
of mouth, Lat 61°46'55"’ N.,
long 148°9’30’" W. Hard
siltstone. Unit A-II or C-1.

A. Grantz, D. L. Jones, 1959.
Anchorage D-2 quad., east end
of Sheep Mountain. Lat
61°51/15"' N, long 147°24'20"" W.
Unit B.

F. W. Godsey, L. J. Parkinson,
1959. Anchorage C-6 quad.,
about 2,500 ft north of Wolverine
Creek. Lat 61°38'58'' N., long
148°55’30’* W. TUnit A-T or
A-II.

A. Grantz, D. L. Jones, 1959.
Anchorage D-1 quad., east
fork of Matanuska River. Lat
61°50702’' N., long 147°13’45'"
W. Hard siltstone. Unit
A-TIT.

A. Grantz, D. L. Jones, 1959.
Anchorage D-1 quad., east
fork of Matanuska River. Lat
61°50710" N., long 147°14’00"’ W.-
Interbedded siltstone and sand-
stone. Unit C-2.

A. Grantz, D. L. Jones, 1959.
Anchorage D-2 quad., Camp
Creek, 1,500 ft upstream from
where creek crosses Glenn High-
way. Lat 61°50'30”’ N., long
147°24’50’" W, elev 3,490 ft.
Unit B.

A. Grantz, D. L. Jones, 1959. On
hillside 100 ft above north
bank of unnamed creek south-
west of Camp Creek, 2,500 ft
northwest of Glenn Highway.
Lat 61°30°18’’ N., long
147°26/25’'" W. Unit B.

A. Grantz, D. L. Jones, 1959.
Same as M596, but about 300 ft
east. Unit B.

A. Grantz, D. L. Jones, 1959.
Same as M597. Unit B.

A. Grantz, D. L. Jones, 1959.
Anchorage D-2 quad., in un-
named creek south of Camp
Creek, 2,200 ft northwest of
Glenn Highway. TUnit B.

A. Grantz, D. L. Jones, 1959.
Anchorage D-2 quad., in un-
named creek south of Camp
Creek, about 700 ft west of
Glenn Highway. Lat 61°50/10"/
N., long 147°24'50’’ W. Base
of Unit C-1.

A. Grantz, D. L. Jones, 1959.
Anchorage D-1 quad., borrow
pit on north side of Glenn
Highway, 1,100 ft northeast of
Mile 120. Lat 61°52710// N.,
long 147°20'40’* W. Unit C-1.

USGS Mes-
ozoic Loc.

0.
M1168

M1270

M1272

M1773

M1774

M1795

M1939

M1942

M1943

M1945

M1947

M1949

M1950

M1951

M1952

Field No.
60AGz 11____.

Standard Oil
Co. of
California

Standard Oil
Co. of
California.

62AGz 180____

6AGz 181._____

63AGz 5_____.

63AGz 13_____

63AGz 18B____

63AGz 28A____

63AGz 30 ___

63AGz 37_____

63AGz 40_____

63AGz 44_____

63A Gz 46C____

Collector, year of collection, description of locality,

and stratigraphic position
A. Grantz, 1960. Anchorage C-6
quad., north tributary of Wol-
verine Creek. Lat 61°38’55/
E.,Ilong 148°55’30"" W. Unit

R. H. McMullen, 1961. Anchor-
age 1:250,000 quad., east end
of Sheep Mountain,east of
Gunsight Creek. Lat 61°51.6/
N., long 147°26.5" W. Unit B.

R. H. McMullin, 1961. Anchor-
age 1:250,000 quad., east fork
of Matanuska River. Lat
61°49.9’ N., long 147°12.9' W.
Unit C-2.

A. Grantz, W. Patton, 1962.
Anchorage D-1 quad., east fork
of Matanuska River, same
locality as M591. Unit C-2.

A. Grantz, W. Patton, 1962.
Anchorage D-2 quad., south
tributary of Matanuska River.
Lat 61°47°05’’ N., long 147°31’
40’ W. Unit A-IIL.

Bill E. Shaw, 1960(?). West
Klawasi mud cone, Copper
River Lowland. About 8 miles
north-northeast of Copper
Center.

A. Grantz, J. Stout, 1963.
Anchorage D-2 quad., on Glenn
Highway 1,500 ft northeast of
where Camp Creek crosses
highway. Lat 61°50.5' N.,
long 147°24.12’ W. TUnit C-1.

A. Grantz, J. Stout, 1963.
Anchorage D-2 quad., north of
Glenn Highway. Lat 61°48.3’
g;, long 147°35.4” W. Unit

1

A. Grantz, J. Stout. Anchorage
D-2 quad., on south bank of
Matanuska River. Lat 61°
47,58’ N., long 147°37.58' W.
Unit C-1.

A. Grantz, J. Stout, 1963.
Anchorage D-2 quad., south of
Matanuska River. Lat 61°
47.45' N., long 147°33.85" W.
Unit C-1.

A. Grantz, J. Stout, 1963.
Anchorage D-2 quad., south of
Matanuska River. at
61°47.35’ N., long 147°33.75’
W. Unit C-1.

A. Grantz, J. Stout. Anchorage
D-2 quad., South of Matanuska
River. Lat 61°47.3' N, long
147°34.8’ W. Unit C-1.

A. Grantz, J. Stout, 1963.
Anchorage D-2 quad., south of
Matanuska River. Lat 61°
47.4’ N., long 147°34.7 W.
Unit C-1.

A. Grantz, J. Stout, 1963. An-
chorage D-2 quad., south of
Matanuska River. Lat 61°-
47.3" N., long 147°31.62’ W.
Unit C-1.

A. Grantgz, J. Stout, 1963. An-
chorage D-2 quad., south of
Matanuska River. Lat 61°-
47.45' N., long 147°31.38' W.
Unit C-2.
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TABLE 2.—Ammonite and selected Inoceramus-bearing localities in the lower part of the Matanuska Formation, southern Alaska—Con.

USGS Mes- USGS Mes-
0zoic Loc. Collector, year of collection, description of locality, o0zoic Loc. Collector, year of collection, description of locality,
No. and stratigraphic position No. Field No. and stratigraphic position
M1953 A. Grantz, J. Stout, 1963. An- M2382 64AGz 10.____ A. Grantz, D. L. Jones, 1964.
chorage D-2 quad., south of Alaska, Nelchina district,
Matanuska River, 800 ft east of Anchorage D-2 quad. Lat
M1952. Lat 41°47.48’ N., long 61°50.25” N., long 147°26.25’ W.
147°31.1’ W. TUnit C-2. Southwest Copper River
M1958 63AGz 62A____ A. Grantz, J. Stout, 1963. An- Lowland. TUnit B.
chorage D-2 quad., north flank M2383 64AGz 11_____ A. Grantz, D. L. Jones, 1964.
of Chugach Mountains. Lat. Alagka, Nelchina district,
61°46.78' N, long 147°29.38' W, Anchorage D-2 quad., Lat
Unit C-1. 61°50.1’ N., long 147°24.85' W.
M1959 A. Grantz, J. Stout, 1963. An- Southwest Copper River Low-
chorage D-2 quad., 700 ft north land. Unit Cgl.
of M1958. Lat 61°46.82’ N, M2384 64AGz 12_____ A. Grantz, D. L. Jones, 1964.
long 147°29.45" W. TUnit C-1 Alagka, Nelchina district, Valdez
or C-2. D-8 quad. Lat 61°54.75’ N,,
M1961 63AGz 121____ A. Grantz, J. Stout, 1963. An- long 146°52.35’ W. Southwest
chorage D-1 quad. Lat 61° Copper River Lowland. Unit
51.15" N., long 147°9.55 W. C-2(?).
Unit C-2. M2385 64AGz 14.____ A. Grantz, D. L. Jones, 1964.
M1968 63AGz 158.__. A. Grantz, J. Stout, 1963. Valdez Alaska, Nelchina district,
D-8 quad., southeast of Twin Valdez D-8 quad. Lat
Lakes. Lat 61°54.7' N., long 61°53.65’ N., long 146°52.4" W.
146°52.1' W. Unit C-1. Southwest Copper River Low-
M1986 63AGz 308A._. A. Grantz, L. Mayo, 1963. An- land. Unit B.
chorage D-2 quad., north of M2386 64AGz 15___._ A. Grantz, D. L. Jones, 1964.
Matanuska River. Lat. 61°- Alaska, Nelchina district,
47.7' N., long 147°32.8" W. Valdez D-8 quad. Lat 61°-
Unit C-1. 53.75’ N., long 146°52.35’ W.
M1987 63AGz 309A___ A. Grantz, L. Mayo, 1963. An- Southwest Copper River Low-
chorage D-2 quad., north side land. Unit—II?.
of Matanuska River. Lat. 61°- M2387 64AGz 18..___ A. Grantz, D. L. Jones, 1964.
47.7" N., long 147°34.15" W. Alaska, Nelchina district,
Unit C-1. Valdez D-8 quad. Lat
M1988 63AGz 310A_._ A. Grantz, L. Mayo, 1963. An- 61°54.3' N., long 146°52.9' W.
chorage D-2 quad., north side Southwest Copper River Low-
of Matanuska River. Lat. 61° land. Unit CI—)-Z.
47.68' N., long 147°34.2" W. M2388 64AGz 21_.___ A. Grantz, D. L. Jones, 1964.
Unit C-1. Alaska, Nelchina district,
M1989  63AGz 315____ A. Grantz, L. Mayo, 1963. An- Valdez D-8 quad. Lat
chorage D-2 quad., north side 61°54.65" N., long 146°52.1’ W.
of Matanuska River. Lat. 61°- Southwest Copper River Low-
47.7" N., long 147°35.05" W. land. TUnit C-1.
Unit C-1. M2389 64AGz22_____ D. L. Jones, A. Grantz, 1964.
M1992 63AGz 321___. A. Grantz, L. Mayo, 1963. An- Alaska, Nelchina area, Valdez
chorage D~-2 quad., north side D-8 quad. Lat 61°54.7" N,
of Glenn Highway. Lat. 61° long 146°52.1” W. Unit C-1.
47.55' N., long 147°42.1' W. M2390 64AGz 23_.___ D. L. Jones, A. Grantz, 1964.
Unit C-1. Alaska, Nelchina area, Valdez
M1994 63AGz 325A.._ A. Grantz, L. Mayo, 1963. An- D-8 quad. Lat 61°54.7 N,
chorage D-2 quad., south of long 146°52.2” W. TUnit C-1.
Glenn Highway. Lat. 61°- M2391 64AGz 24_ __ __ D. L. Jones, A. Grantz, 1964.
47.35" N., long 147°42.8" W. Alaska, Nelchina area, Anchor-
Unit C-1. age D-1 quad. Lat 61°52.15’
M1995 63AGz 325B_._ A. Grantz, L. Mayo, 1963. An- N., long 147°20.7" W. Unit
chorage D-2 quad., south of C-1.
Glenn Highway. Lat 61°- M2392  64AGz 25.__ __ D. L. Jones, A. Grantz, 1964.
47.35' N., long 147°42.9’ W. Alaska, Nelchina area, Anchor-
Unit C-1. age D-2 quad. Lat 61°50.5’
Collector unknown, Anchorage N., long 147°24.12’ W. Unit
D-1 quad., east Fork of C-1.
Matanuska River. Same as M2393 64AGz 26_____ D. L. Jones, A. Grantz, 1964.
M590. Unit C-2. Alaska, Nelchina area, Anchor-
M2379 A. Grantz, D. L. Jones, 1964. age D-2 quad. Lat 61°47.7' N,
Alaska, Nelchina district, long 147°35.05’ W. TUnit C-1.
Anchorage D-2 quad., south- M2396 64AGz30.____ D. L. Jones, A. Grantz, 1964.
west Copper River Lowland. Lat Alaska, Nelchina area, Gulkana
61°50.5” N., long 147°25.1’ W. A-5 quad. Lat 62°00.65’ N.,
Unit B. long 146°13.15’ W. Unit
M2381 A. Grantz, D. L. Jones, 1964. C-2().
Alaska, Nelchina district, M2397 64AGz 31_____ A. Grantz, D. L. Jones, 1964.
Anchorage D-2 quad. Lat Alaska, Nelchina area, Gulkana
61°50.55" N., long 147°25.2' W. A-5 quad. Lat 62°00.65’' N.,
Southwest Copper River Low- long 146°13.25" W. Unit
land. Unit B. C-2(7).
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TABLE 2.—Ammonite and selected Inoceramus-bearing localities in the lower part of the Matanuska Formation, southern Alaska—Con.

USGS Mes-
ozoic Loc.
No. Field No.

M2398 64AGz 35_____

Collector, year of collection, description of locality,
and stratigraphic position

A. Grantz, D. L. Jones, 1964.
Alaska, Nelchina area, Anchor-
age D-2 quad. Lat 61°46.72’
g., long 147°29.37" W. TUnit

-1.

A. Grantz, D. L. Jones, 1964.
Alaska, Nelchina area, Anchor-
age D-2 quad. Lat 61°46.77/
g., long 147°29.37" W. Unit

1

A. Grantz, D. L. Jones, 1964.
Alaska, Nelchina area, Anchor-
age D-2 quad. Lat 61°46.8’

N long 147°29.35' W. Unit

M2399 64AGz 36.____

M2400 64AGz 37.____

Alaska, Nelchina area, Anchorage
D-2 quad. Lat 61°46.8’ N.,
long 147°29.25’ W. Unit C-2.

Alaska, Nelchina area, Anchorage
D-2 quad. Lat 61°46.82’ N.;
long 147°29.45 W. TUnit C-1.

Alaska, Nelchina area, Anchorage
D-2 quad. Lat 61°47.2' N.,
long 147°29.3’ W. Unit C-2.

A. Grantz, D. L. Jones, 1964.
Alaska, Nelchina area, Anchor-
age D-2 quad. Lat 61°47.3’
g.,zlong 147°29.3' W. TUnit

A. Grantz, D. L. Jones, 1964.
Alaska, Nelchina area, Anchor-
age D-2 quad. Lat 61°47.45’
Ig., long 147°31.37" W. Unit

A. Grantz, D. L. Jones, 1964.
Alaska, Nelchina area, Anchor-
age D-2 quad. Lat 61°47.35'
g;,llong 147°33.75" W. TUnit

M2401  64AGz 38_____

M2402 64AGz39.____

M2403  64AGz 40_____

M2404 64AGz 41_____

M2405

M2406

SYSTEMATIC DESCRIPTIONS

Suborder LYTOCERATINA
Family LYTOCERATIDAE
Subfamily LYTOCERATINAE

Genus LYTOCERAS Suess
1865. Lytoceras Suess, S. B. Akad. Wiss. Wien Math.—naturw.
ClL, v.52,n0.1, p. 78.
Type species (International Commission on Zoologi-
cal Nomenclature Opinion 130) : Ammeonites fimbriatus
J. Sowerby.

Lytoceras sp.
Plate 1, figures 8, 9; text figure 5

Two fragmentary specimens of Lytoceras were ob-
tained from USGS Mesozoic locality M556. Presum-
ably, these fragments belong to the same species, but
this cannot be demonstrated as there are no known
specimens intermediate in size between the small ex-
ample shown on plate 1, figures 8 and 9, and the large
example shown in text figure 5. These fragments ap-
parently belong to a new species, but the material at
hand is insufficient for creating a new taxon.

221-689 0—66—_3

USGS Mes-
ozoic Loc.
No Field No.

M2468 64AGz 45 __ __

Collector, year of collection, description of locality,
and stratigraphic position

A. Grantz, D. L. Jones, 1964.
Alaska, Nelchina area, Anchor-
age D-2 quad. Lat 61°47.6/
N., long 147°29.2’ W. TUpper
Matanuska Formation.

A. Grantz, D. L. Jones, 1964.
Alaska, Nelchina area, Anchor-
age D-2 quad. Lat 61°46.8’ N,
long 147°31.4’ W. TUnit A-1.

A. Grantz, D. L. Jones, 1964.
Alaska, Nelchina area, Anchor-
age D-2 quad. Lat 61°46.95' N.,
long 147°31.2’ W. TUnit A-IIL

A. Grantz, D. L. Jones, 1964.
Alaska, Nelchina area, Anchor-
age D-2 quad. Lat 61°47.05' N.,
long 147°31.7’ W. Unit-IIL

A. Grantz, D. L. Jones, 1964.
Alasgka, Nelchina area, Anchor-
age D-2 quad. Lat 61°47.22’ N.,
long 147°31.6’ W. Unit A-IIT.

A. Grantz, D. L. Jones, 1964.
Alaska, Nelchina area, Anchor-
age D-2 quad. Lat 61°46.9’ N.,
long 147°33.55" W. Unit A-1.

A. Grantz, D. L. Jones, 1964.
Alaska, Nelchina area, Anchor-
age D-2 quad. Lat 61°47.17' N.,
long 147°33.85" W. Unit A-TIIL

A. Grantz, D. L. Jones, 1964.
Alaska, Nelchina area, Anchor-
age D-2 quad. Lat 61°47.22' N.,
long 147°33.85" W. Unit A-IIIL.

A. Grantz, D. L. Jones, 1964.
Alaska, Nelchina area, Anchor-
age D-2 quad. Lat 61°47.25' N.,
long 147°33.85' W. Unit A-IIL

A. Grantz, D. L. Jones, 1964.
Alaska, Nelchina area, Anchor-
age D-1quad. Lat61°49.8' N.,
long 147°17.0' W. Upper Mat-
anuska Formation.

M2409 64AGz 46___..

M2410 64AGz48___..

M2411 64AGz 52_____

M2412 64AGz 53_____

M2413 64AGz 57___--

M2414 64AGz 58_____

M2415 64AGz 59. ___

M2416 64AGz 60_____

M2417 64AGz 63_____

As shown by the small specimen, the early whorls
are depressed and inflated, with breadth greater than
height. The umbilicus is wide with sloping walls that
round evenly to meet the slightly inflated flanks. The
venter is broadly arched. Ornamentation of the outer
layers of the shell consists of very fine lirae, but this
is preserved on only a few small patches. The internal
mold shows periodic forwardly inclined shallow con-
strictions and irregularly developed inconspicuous rib-
lets that are strongest on the venter. The large frag-
ment (fig. 5) is very inflated and depressed and is sep-
tate to a whorl height of more than 70 millimeters. The
outermost layer of shell is gone, but the thick inner
layer shows very weak ornamentation consisting of low
slightly prorsiradiate riblets and weak periodic constric-
tions. These constrictions are bordered by low, crinkled
ridges that probably extended outward as flared ribs.
Very indistinct spiral ornamentation is visible and the
intersection of this with the radial riblets forms a faint
reticulate pattern. The internal mold appears to be
smooth. On the dorsal side, growth lines and riblets
bend abruptly forward to form an adoral projection.
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Ficure 5.—Cross section of Lytoceras sp., USNM 132083a from
USGS Mesozoic locality M556. X 1.

Examples of Lytoceras from Albian deposits of the
Pacific Coast region of North America are rare. They
are common, however, in older Cretaceous deposits rang-
ing in age from Valanginian to Aptian. In California
L. batesi (Trask) is very common in the Gabbioceras
wintunium zone (Aptian) of the Ono Formation of
former usage (Murphy, 1956, fig. 6; Murphy and others,
1964), but it does not range higher into the Albian.
This species differs from the Alaskan form by having a
nearly circular cross section and stronger and more
regularly developed ribs. L. mahadeva (Stoliczka,
1866, p. 165, pl. 80) from the Utatur Group of southern
India has a less depressed, more rounded whorl section
and more regular crinkled ribs. L. ezoénse Yabe (1903,
p- 9, 10, pl. 1, fig. 1) from Japan has a more compressed
outer whorl and closely spaced crinkled ribs. L.
crenocostates (Whiteaves, 1876, p. 45, pl. 9, fig. 2) from
Queen Charlotte Island, originally based on a small
specimen and later equated with L. batesi, is too poorly
known for an adequate diagnosis; however, well-pre-
served specimens from Albian strata of Chitina Valley
may be referable to this species. These specimens have a
nearly circular cross section and widely spaced crinkled
ribs. They do not show the closely spaced prominent
ribs of L. batest or the depressed whorl section of the
Talkeetna Mountains specimen.

Measurements: The measurements of specimens are given in
millimeters, except as indicated.

L. . Ratio of | Width of | Umbili-
Specimen No. Diameter| Height | Breadth | breadth | umbili- h cl})sm
to height cus (percent
of diam)
USNM 1320832 | .__..__.__ 68 84 1.23
132083b_ .. 1.3 3.8 4.5 1,18 4o 435
.......... 9.5 8.4 113 |-
__________ 19.6 18.0 1.09 |com |-

Figured specimens: USNM 132083a, 132083b.

_Collecting locality: USGS Mesozoic loc. M556.

Stratigraphic position: Unit A-2; Brewericeras hulenense
zone, late early ‘Albian.

Family TETRAGONITIDAE
Genus GAUDRYCERAS GROSSOUVRE

1894. Gaudryceras Grossouvre, France, Service de la Carte

Géol. Mem., Les ammonites de la craie supérieure, p. 225.

Type species (subsequent designation by Boule and
others, 1906) : Ammonites mitis Hauer.

Gaundryceras aff. G. denseplicatum (Jimbo)
Plate 1, figures 14

1894. Lytoceras denseplicatum. Jimbo, Palaeont. Abh.,
Neue. Folge, v. 2, no. 3, p. 36, pl. 7, fig. 1.

1903. Gaudryceras denseplicatum (Jimbo). Yabe,
Tokyo Imp. Univ., Coll. Sci. Jour., v. 18, art. 2,
p- 30.

1959. Gaudryceras
(Jimbo).
Fac. Sci., ser. D, spec. v. 1, p. 142.
reference for complete synonymy.)

Several small poorly preserved fragments of Gaudry-
ceras are known from the lower part of the Matanuska
Formation. The shell is ornamented with numerous,
closely spaced flexed ribs that arise at the umbilical
seam, subdivide and bend strongly forward near the
umbilical shoulder, are nearly radial at midflank, and
cross the venter with moderate forward projection.
Periodic constrictions are present, and these are bor-
dered by low ridges on which the ribs are bundled.

The specimens are all deformed to varying degrees,
so accurate measurements are impossible. The whorls
are inflated, about as broad as they are high, with
slightly rounded flanks, broadly rounded venter,
abruptly rounded umbilical shoulder, and steep um-
bilical wall.

The characteristic feature of @. denseplicatum is the
development. in the adult of coarse major folds that
bear numerous minor ribs; these ribs cannot be observed
in the Alaskan specimens owing to their small size.
However, these small specimens agree well with the
inner whorls of large specimens of G. denseplicatum
from ‘California and Oregon that do show the major
folds, but larger and better preserved specimens are
needed for positive identification of the Alaskan forms.

(Gaudryceras)  denseplicatum
Matsumoto, Kytshtt Univ,, Mem.
(See this

Figured specimens: USNM 132145, 132146.

Collecting localities: USGS Mesozoic locs.
M1939( ?), M2391( 7).

Stratigraphic position: Lower part of unit C-1, probably late
Cenomanian or early Turonian; fragments possibly belonging
to this species found also in upper Turonian and Coniacian parts
of unit C-1.

M600, M2383,
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1934. Anagaudryceras Shimizu, Iwanami’s series of geology and
paleontology, p. 67.

Type species : Ammonites sacya Forbes.

Anagaudryceras sacya (Forbes)
Plate 1, figures 5-7, 13-15

1846. Ammonites sacya Forbes, Geol. Soc. London Trans., ser.
2,v.7,p. 113, pl. 14, fig. 10.

1846. Ammonites buddha Forbes, idem, p. 112, pl. 14, fig. 9.

1959. Anagaudryceras sacya (Forbes). Matsumoto, Kyishi
Univ., Mem. Fac. Sci., ser. D, v. 8§, no. 3, p. 72, pl. 22,
figs. 4, ba—c. (See this reference for complete
synonymy.)

Two specimens of Anagaudryceras sacya are known
from the lower part of the Matanuska Formation, both
distorted. The smaller specimen (pl. 1, figs. 5-7) is
similar to the specimen from the Chitina Valley fig-
ured by Matsumoto (1959, pl. 22, fig. 4) although the
width of its umbilicus has been greatly reduced due to
secondary crushing. The oblique only slightly flexed
constrictions are similar on both specimens, as is the
rounded whorl section with nearly equal height and
breadth. On the larger specimen from the Talkeetna
Mountains, the body chamber was also crushed down
over the earlier whorls, and the umbilicus is distorted.
Inner whorls of this specimen have five deep oblique
constrictions per whorl. The outer septate whorls have
flattened flanks, a subvertical umbilical wall, rounded
umbilical shoulder, and a broadly rounded venter.
Oblique only slightly flexed constrictions cross the
flanks and are marked on the venter by a slightly raised
ridge. The body chamber is covered with broad closely
spaced slightly flattened sigmoidal ribs. Most of the
outer shell layer is missing; but where preserved, the
very fine lirae characteristic of Anagaudryceras can be
seen.

Figured specimens: USNM 132085, 132086.

Collecting localities: USGS Mesozoic loes. M556, M568.

Stratigraphic position: Unit A-2; late early Albian zone of
Brewericeras hulenense. Unit B of probable Cenomanian age.

Genus PARAJAUBERTELLA Matsumoto

1943. Parajaubertella Matsumoto, Imp. Acad. Japan Proc., v.
18, p. 667.

1956. Parajaubertelle Matsumoto.  Collignon,
Annales Geol. Service Mines, pt. 23, p. 45.

Madagascar.

The genera Glabbioceras Hyatt, Jauberticeras Jacob,
and Parajaubertella Matsumoto are all generally simi-
lar in shell form, being characterized by inflated de-
pressed early whorls with a deep umbilicus and a sharp
umbilical shoulder. Jauberticeras was considered by
Wright (1957, p. 1.203) to be a synonym of Gabbioceras
(subfamily Tetragonitidae), and Parajoubertella (sub-

221-689 0—66——2

family GQaudryceratinae) was accepted as a valid genus.
Wiedmann (1962a) recently studied these genera and
considered Jauberticeras and Gabbioceras to be distinct,
but he rejected Parajaubertella as a synonym of Gab-
bioceras. Wiedmann’s reason for this change was
based on the nature of the internal suture; Jawberti-
ceras has a more complex internal suture than does
Gabbioceras, with three, rather than two, internal lobes
(fig. 6). Parajoubertella also has only two internal
lobes and was therefore not thought to be distinct from
Gabbioceras. The sutural differences between Gab-
bioceras and Jauberticeras, as pointed out by Wied-
mann seem to be sufficient to hold these two genera
apart. The sutural similarities of Gabbioceras and
Parajoubertella, however, are not sufficient to override
other morphologic differences that serve to separate the
two genera, particularly in view of the difference in
age of the two forms; Gabbioceras is known from
Aptian beds and Parajoubertelle from Cenomanian
beds. As was pointed out by M. A. Murphy (oral
commun., 1963), the sutures of Gabbioceras, Anagau-
dryceras, and Parajoubertella ave all basically similar
(fig. 7), so other features must be used to subdivide this
broad group of ammonites. Parajoubertella and Gab-
bioceras can be clearly distinguished by differences in
the shape of the umbilicus (fig. 7). In Parajeubertella
the umbilicus is steplike with a nearly vertical wall; in
Gabbioceras it is funnel shaped with a sloping wall.
The presence in both genera of an angular umbilical
shoulder is best explained as a homeomorphic
development.

Parajaubertella imlayi Matsumoto
Plate 1, figures 10-12; text figures 6D, 7B

1959. Parajaubertella imlayi Matsumoto, Kylsht Univ., Mem.
Fac. Sci., ser. D, v. 8, no. 3, p. 71, pl. 21, figs. 1, 2; text
figs. 12, 13.

1962, Gabbioceras imlayi (Matsumoto).
Jahrb. Geologie u. Paliontologie.

Wiedmann, Neues
Abh., v. 115, p. 20.

Only one specimen of Parajaubertella imlayi is known
from the Talkeetna Mountains. It consists of a broken
fragment showing a well-preserved body chamber and
poorly preserved inner septate whorls. This specimen
agrees closely in whorl proportions with Matsumoto’s
figured specimen from the Chitina Valley, but it differs
by having well-developed ribs on the body chamber at a
much smaller diameter. This difference is not signifi-
cant, as recently obtained collections from the Chitina
Valley demonstrate considerable variation in diameter
at the time of appearance of this character. The ribs
are rounded, slightly asymmetrical, with a steep adoral
slope and a gentle adapical slope; they arise on the um-
bilical wall, are gently flexed on the flanks, and cross the
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FI6¢URE 6.